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NL IrxiustriesjTaraoozp 
Granite City, Illinois 

lJ Ul.u 

'!his decision doc:nnpnt represents the selected remedial actioo for the NL 
IrxiustriesjTaraoozp (NL) site develcp:d in aexx>rdance with the Q:mprehensive 
Envircnnental Response, Ccrrpensatioo am Liability Act (c.:mcr.A), as amerxied 
by the SUperfun:i ~am Reauthorization Act of 1986 (SARA), am the 
National Oil am Hazardous SUbstances Pollutioo Contin:Jerx::y Plan (NCP) • 

'!his decision is based upa1 the c:xntents of the administrative :recx>rd for the 
NL site. '!he attached in:lex identifies the items which c:xnprise the 
administrative record upon which the selection of a remedial action is based. 

'-' 'Ihe state of Illinois has ocn:::urred on the selected 1:enely. '!he letter of 
~ is attached. 

ASSESSMENr OF '!HE srm 

Actual or threatened releases of hazardaJs subst:arx:les fran this site, if not 
addressed by inplement~ the respcmse action selected in this BOD, may 
present an illlninent am substantial~ to plblic health, welfare, 
or the env.ironment. 

I'ESCRIPI'IW OF '!HE ~ 

'!his final 1:emedy incllK3es treatment of the principal threats posed by the 
site by (1) renDVin;J crushed hard rutiler batteJ:y casin;Js am lead 
contaminated soil fran residential areas, 2) consolidatin;J the soils, crushed 
casin;Js am lead-oontaminated materials fran an adjacent waste pile into the 
existin;J Taracozp slag pile am 3) providirg the exparDed Taracorp pile with 

·--...- a :RCRA"""C:Dtpliant, multimedia cap. 

'!he major ccarponents of the selected remedy incluie: 

o Installation of an upgraded security f~ aroom the exparDed Taracozp 
pile. 

0 Deed Restrictions am other institutional oootrols to ensure protection 
of the Taracoq> pile. 

• Performance of soil lead sanplin;J to detennine which areas llllSt be 
excavated am the extent of the excavation. 

• Inspection of alleys am driveways am areas C01'ltainin] surficial 
battery case material in Venice, Eagle Park Acres, Granite City, 
K3di san am any other neal:by <XIllllD'lities to detennine ~ 
additional areas not identified in the Feasibility stmy nust be 
remediated as described below. 
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• Pe.rfo:r:mance of blcxxi lead sanplin;J to provide the CDIIII.mity with 
current data en potential aart:.e health effects associated with site 
oa1tami.naticn. 

o Installatien of a mininum of ooe upgradient and three ~ent 
deep wells, m:mit:orin;J of gramdwater and air, and inspecticn an:l 
maintenance of the cap. 

o R£mJva1 and recovery of all drums an the Taraoo:rp pile at a seoamaey 
lead smelter. 

o Ccnsolidatien of waste CD'ltained in an adjacent st. l.cAlis lead 
Recyclers piles with the Taraco:rp pile. 

• Excavatien and oansolidatien with the Taraco:rp pile or off-site 
di S£XlSa]. of battery case material fran all awlicable alleys an:1 
driveways in Venice, Illirx>is, Eagle Park Acres, and any other nearby 
~ties. ~ 

• Excavatien an:l consolidation with the Taracorp pile of all unpaved 
portians of adjacent Area 1 (see Figure) with lead ooncentratians 
greater than 1000 I=Pil· 

• Excavation and oansolidatien with Taraao:rp pile or off-site disposal of 
all residential soils and battery case materials al.'a1lU the site and in 
Venice, Eagle Park Acres, and any other nearby txm11mities with lead 
ooncentratians greater than 500 RE· 

o Inspection of the interiors of haDes en property to be excavated to 
identify J;XJSSible additional swrces of lead exposure an:l re:cx:muen:i 
awrc;priate actions to minimize exposure. 

o Illplementatian of dust control measures durin;J all remedial 
oonstructi.an activities. 

o canstructian of a RCRA-c:x:~~pliant, lllllti-media cap over the expamed 
Taraoo:rp pile an:l a clay liner \.DDer all l'lSk'ly-created portions of the 
eJCPCUrled Taraoo:rp pile. 

• Developnent of ~ plans to provide remetUal action in the 
event that the ooncentratim of oontaminants in groun:iwater or lead or 
IM1o (partiall.ate matter greater than 10 micralS) in air exceed 
awlicable st.arxiards or established actien levels, or that waste 
materials or soils have becane releasable to the air in the future. 

• Develqment of OOJ'l'tin;Jerx:y measures to provide for sanplin;J an:l 
rem::wa1 of any soils within the zme of cart:aminatim described by the 
soil lead sarrplin;J to be inplemented abaYe with lead ooncentraticns 
above 500 RE which are presently ~ by aspml.t or other barriers 
D.lt becane exposed in the future due to lard use ~ or 
deterioratim of the exist.in;J use. 



-3-

'lhe selected I:"EII8ly is protective of lnJman health ani the envi.l:ament, 
attains Federal an:l state :req.llrements that are awlicable or relevant an:l 
apprq>riate, an:l is cost-effective. 'lhis :remedy satisfies the statutory 
preference for remedies that Ellp].ay treatment that reduces toxicity, 
m:i>ility, or volume as a prir¥::ipal element an:i utilizes pennanent solutioos 
an:l alternative treatment tedmoloqies to the maxinnn extent practicable for 
this site. 

However, because this :remedy will result in hazardcus substarx:les remainirg 
on-site above health-based levels, a review will be c::x:niucted every five 
years after o a•"erxaoent of remecU.al action to ensure that the :remedy 
continles to provide adequate protectiat of human health an:l the emril' ra"JJDell~ 

al.das v. Mam1oJs 
Reqiatal. Administrator 
Reqiat v 



1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

3/11/85 

Various 

Various 

May 1986 

5/6/87 

5/20/87 

5/26/87 

6/16/87 

7!10!87 

September 
1988 

1!10!89 

2/8/89 

April 1989 

TITLE I DOCUMENT TYPE 

Rf/FS 
Consent Order 

Access File 

Access File 

"RI/FS 
llork Plan" 

Memo to 
Jerri Garl, U.S. EPA 

RI Preliminary 
Results 

Letter to 
Brad Bradley 

Letter to 
Stephen Holt, 
NL Industries 

Revised llork 
Plan Addendum 

"RI Report" 

R I Report 
Addendum 

Meeting Notes 

"Alternatives 
Development Report" 

ADMINISTRATIVE RECORD INDEX 

NL INOUSTRIES/TARACORP 
GRANITE CITY, ILLINOIS SITE 

AUTHOR 

N/A 

N/A 

N/A 

O'Brien & Gere 

Brad Bradley, 
U.S. EPA 

O'Brien & Gere 

Ken Miller, 
I EPA 

Brad Bradley 

Stephen Holt, 
NL Industries 

O'Brien & Gere 

Brad Bradley 

Brad Bradley/ 
O'Brien & Gere 

O'Brien & Gere 

CONTENTS 

Same as Title 

RI Access Agreements 
and Summaries 

RI-Phase II Access 
Agreements 

RI/Fs Work Plan/ 
QAPP/Safety Plan 

Request for review 
of well locations 

Same as Title 

IEPA Comments on 
RI/FS Work Plan 
Addendum 

U.S. EPA request for 
and comments on 
llork Plan Addendum 

Same as Title 

Same as Title 

letter approving 
and stating 
necessary changes 
to Rl Report 

NL Presentation 
of Remedial Response 
Objectives at meeting 

Alternatives Array 
for the site 

48 

78 

8 

,......, 

6 

25 

4 

3 

8-

405 

5 

7 

84 
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!2M!. TITLE I DOCUMENT TYPE AUTHOR CONTENTS ~ 

14. 7/15/85 Letter to W.K. John Hooker, Comments on RI/FS 2 
Weddendorf, NL I EPA Work Plan, Safety 
Industries Plan 

15. 7/24/85 letter to W.K. John Hooker, Comments on QAPP 2 

Weddendorf, NL JEPA 
Industries 

16. 7/30/85 Letter to W.K. Neil Meld; in, Comments on RI/FS 
Weddendorf, NL u.s. EPA Work Plan 
Industries 

17. 8/19/85 Letter to W.K. Neil Meldgin, Comments on QAPP 6 
Weddendorf, NL u.s. EPA 
Industries 

"-.-/ 

18. 8/23/85 Letter to W.K. Weddendorf Transmittal letter of 13 
Frank Hale, u.s. EPA and I EPA 

/ OB & G RI/FS Work Plan and 
QAPP Comments 

19. 10/21/85 letter to u.s. EPA W.K. Weddendorf Response to U.S. EPA 21 
and I EPA and JEPA RI/FS Work 

Plan and QAPP comments 

~ 20. 10/24/85 letter to Frank Hale W.K. Weddendorf RI Soil Sampling 4 
Program Discussion 

21. 11/25/85 Letter to \I.K. John Hooker RI/FS Work Plan, QAPP 2 
Weddendorf Safety Plan Comments. 

--· 12!11/85 Letter to W.K. Brad Bradley RI/FS Work Plan 2 
Weddendorf Safety Plan Comments 

23. 12/17/85 letter to W.K. Brad Bradley RI/FS Work Plan 4 
Weddendorf Safety Plan Comments 

24. 12/20/85 Letter to Brad Bradley John Hooker RI Sampling Parameters 2 

25. 1/14/86 Letter to u.s. EPA and W.K. Weddendorf RI/FS Work Plan Co11ment 2 
IEPA Ti111eframes 

26. 2/4/85 Letter to u.s. EPA and W.K. Weddendorf Response to u.s. EPA and 23 

IEPA IEPA co111ments on RI/FS 
Work Plan 

27. 5/6/86 Mello to file Brad Bradley Summary of 2/27/86 3 

11eeting between U.S. 
EPA/I EPA/NL Industries 



28. 3/4/86 

29. 3/24/86 

30. 5/12/86 

31. 4/15/86 

32. 6/26/86 

33. 7/30/86 

34. 8/29/86 

35. 11/4/86 

36. 12115/86 

37. 4/9/87 

38. 4/24/87 

39. 10/30/87 

40. 12/30/86 

41. 3/11/88 

TITLE I DOCUMENT TYPE 

Letter to Brad Bradley 

Letter to Frank Hale 

Memo to file 

Letter to IJ.K. 
IJeddendorf 

Letter to Stephen 
Holt, NL Industries 

Letter to Stephen Holt 

Letter to David 
Hill, O'Brien & Gere 

Letter to U.S. EPA 
and IEPA 

Letter responding to 
Holt's 11/4/86 letter 

Letter to Stephen Holt 

Letter to Stephen Holt 

Letter to Stephen Holt 

Mello to Norman 
Niedergang, U.S. EPA 

Letter to Stephen Holt 

3 

AUTHOR 

Ken Miller, IEPA 

IJ.K. IJeddendorf 

Brad Bradley 

Brad Bradley 

Ken Miller 

Brad Bradley 

David Payne, 
U.S. EPA 

Stephen Holt 

Brad Bradley 

Brad Bradley 

Ken Miller 

Brad Bradley 

David Payne, 
U.S. EPA 

Brad Bradley 

CONTENTS 

Revised RI/FS IJork 
Plan Comments 

Sum11ary of changes 
necessitated by 2/27/86 
11eeting 

Sum11ary of U.S. EPA/ 
IEPA/NL Industries 
4/9/86 QAPP Conference 

Call 

Approval to commence 
R I Tasks and 2 

Comment on May 1986 
RI/FS IJork Plan 

Approval of May 1986 
RI/FS IJork Plan 

Requirements for QA 
Performance Evaluation 
Samples 

RI Field IJork Time 
Frames 

Same as Title 

Parameters to be 
analyzed for in 
groundwater in 2nd 
Quarter for Rl 

Data Reporting 
Requirements 
for Rl Samples 

Approval for RI/FS 
IJork Plan Addendum 

Performance Evaluation 
Sample Analysis 

Comments on Draft 
R I Report 

2 

2 

19 

4 

11 

2 

2 

4 

43 



42. 5/20/88 

43. 5/27/88 

44. 6!6!88 

45. 8/18/88 

46. 8/18/88 

4 7. 8/24/88 

48. 9/7/88 

49. 11/4/88 

50. 11/30/88 

12/14/88 

52. 12/16/88 

53. 12!16/88 

54. 2/1/89 

55. 6/23/89 

TITLE I DOCUMENT TYPE 

letter to Stephen Holt 

letter to Stephen Holt 

letter to u.s. EPA and 
IEPA 

letter to U.S. EPA and 
IEPA 

Letter to U.S. EPA and 
IEPA 

letter to Stephen Holt 

letter to Frank Hale 

letter to Stephen Holt 

letter to U.S. EPA 
IEPA 

letter to Brad Bradley 

letter to u.s. EPA and 
IEPA 

letter to Brad Bradley 

letter to Stephen Holt 

Letter to Stephen Holt 

4 

AUTHOR 

Brad Bradley 

Frank Hale 

Stephen Holt 

Frank Hale 

Frank Hale 

Brad Bradley 

Brad Bradley 

Brad Bradley 

Stephen Holt 

Bonni Kaufman 
Donovan, Leisure, 
Newton & Irvine 

Bonni Kaufman 
Donovan, Lei sure 
Newton & Irvine 

Ken Miller 

Brad Bradley 

Brad Bradley 

CONTENTS 

Timeframes for 
additional 
Rl Soil Analyses 
Analysis of Additional 
Soil Samples 

Soil Analysis and Final 
RI Report Time Frames 

Draft RI Report 
Risk Assessment Defense 

RI QA Data Review 
Comments 

Final RI Report 
Submission Schedule 
Approval 

Risk Assessment 
Criticism letter 

Necessary Changes to 
Final RI Report 

Time Frame for Nl 
Industries Response 
to 11/4/88 Bradley 
letter 

Time Frames for NL 
Industries Response 
to 11/4/88 Bradley letter 

3 

2 

2 

5 

3 

3 

2 

Nl Industries Response 23 
to 11/4/88 Bradley letter 

IEPA Comments on u.s. 2 
EPA Procedures for 
Finalizing RI Report 

Final Agency Action on 6 
Final RI Report 

Comments on Alternatives 4 
Array Document 



56. 

57. 

58. 

59. 

60. 

61. 

62. 

63. 

64. 

65. 

66. 

67. 

10126/89 

Various 

5/28/85 

4/13/89 

April 1983 

September 
1984 

7/16/86 

2!10/87 

2/24/87 

6/12/86 

4!26/88 

4/25/88 

TITLE/DOCUMENT TYPE 

Letter to Stephen Holt 

Bi-Monthly Progress 
Reports 

Letter to U.S. EPA 
and IEPA 

"Cincinnati Soil Lead 
Demonstration Project" 

"Study of Lead Pollution 
in Granite City, Madison 
and Venice, Illinois" 
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Frank Hale 

Stephen Holt 

W.K. Weddendorf 

University of 
Cincinnati 

IEPA 

"A Land Pollution Assessment IEPA 
of Granite City/Taracorp 
Industries" 

Letter to Frank Hale 

Letter to Steve Holt 

Letter to Sue Doubet, 
IEPA 

Marble Lead Works 
Preliminary Assessment 

Letter to Stephen Holt 

Letter to Brad Bradley 

Robert Crawford, 
Galena Industries 

Ken Miller 

John Coniglio, 
Envirodyne 
Engineers 

Richard Lange, 
I EPA 

Ken Miller 

Ken Miller 

CONTENTS 

Areas Targeted for 
Remediation 

Same at Title 

Statement of NL 
Industries Project 
Coordinator 

Same as Title 

Same as Title 

Same as Title 

Lead Recovery 
Method 

Monitoring Well 
Boring Logs 

RI groundwater 
Duplicate Sample Date 

Same as Title 

3 

66 

2 

174 

52 

64 

6 

25 

12 

18 

Transmittal of Illinois 160 
Dept. of Public Health 
Soil Sampling Results 
and Lead health effects 
papers 

Transmittal of Illinois 12 
Water Survey Data on 
Wells near the site 



68. 

69. 

70. 

'----
71. 

72. 

73. 

74. 

75. 

"-:-'6. 

77. 

78. 

79. 

1/18/89 

9/7/89 

October 1989 

5/13/85 

3/5/87 

8/24/88 

8/30/89 

Various 

April 1988 

3/27/84 

Various 

Various 

TITLE/DOCUMENT TYPE 

"Preliminary Health 
Assessment for Nl 
lndustries/Taracorp 
Lead Site" 

"Interim Guidance 
on Establishing soil 
lead Cleanup levels 
at Superfund Sites" 

"lnternationl lead 
Zinc Research Organization 
Environmental Report" 

letter to Stanton Sobel, 
Taracorp, Inc. 

letter to Stephen Holt 

letter to Stephen Holt 

letter to Stephen Holt 

QA Data Review File 

"Title 35: Environmental 
Protection Subtitle C: 
Water Pollution" 

HRS Scoring Package 

Community Relations 
File 

RCRA File 
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Agency for 
Toxic Substances 
and Disease Registry 

Henry longest 
U.S. EPA 

Sames as Title 

W.IC. Weddendorf 

CONTENTS 

Same as Title 

Same as Title 

Same as Title 

File Request 

Basil Constantelos, SARA Summary 
U.S. EPA Letter 

Brad Bradley 

Ken Miller 

Various 

I EPA 

U.S. EPA 

Various 

Various 

RI/FS Guidance 
Transmittal 
letter 

Well Survey 
Transmittal 
letter 

Same as Title 

Illinois 
Regulations 

Same as Title 

Community 
Relations 
Plan, Fact 
Sheet, etc. 

Part A Permit, 
SllR Closure 
Plan, etc. 

6 

3 

3 

2 

2 

43 

106 

22 

59 

82 



80. 5/28/85 

81. 10/24/89 

82. 10/3/89 

83. none 

84. 2/1/84 

85. July 1988 

86. Various 

87. 5/1/86 

88. 7/26/89 

89. None 

TITLE/DOCUMENT TYPE 

Taracorp Access Agreement 

Letter to Brad Bradley 

letter to Stephen Holt 

Pamphlet on Galena 
Industries 

"lead Exposure and the 
Health Effects on Children" 

"The Nature and extent of 
Lead Poisoning in Children 
in the United States" 

Notice letter/PRP File 

Trip Report 

Door-to-Door 
private well survey 

Packet 

-7-

W.K. Weddendorf 

Bonni Kaufman 

Brad Bradley 

Galene, lnd 

Minnesota 
Department 
of Health 

ATSDR 

Various 

Brad Bradley 

Dave Webb, 
Illinois 
Dept. of 
Health and 
Ken Miller 

Various 

CONTENTS 

Sallie as Title 

Schedule for 
Response 
Under RI/FS 
order 

U.S. EPA and 
IEPA comments on 
draft Preliminary 
FS Report 

lead Recycling 
System 

Same as Title 

Same as Title 

Notice letters 
and PRP 
Information 

Summary of 
findings 
during a 
site visit 

Survey forms of 
wells in area of 
site 

Packet of 
Residential 
Area clean-up 
Issues at 
several Superfund 
Sites 

2 

2 

13 

3 

99 

561 

123 

2+photos 

64 

11 



90. Various 

91. 1/16/90 

~· 1/3/90 

93. 2/8/90 

94. 10/26/89 

95. 11!10/89 

96. 2/8/90 

97. 1/3/89 

98. 2/14/90 

TITLE/DOCUMENT TYPE 

Other RODs File 

Letter to Valdas 
Adamkus, EPA 

"Evaluation of Studies 
on Human Exposure 
to Soil Lead Residues" 

Public Meeting Handout 

Letter to Stephen Holt 

Letter to U.S. EPA 
and IEPA 

Public Meeting Transcript 

Letter to Ken Miller 

Letter to Brad Bradley 

-8-

Various 

Steven 
lasher, 
Wilkie 
Farr 
& Gallagher 

O'Brien & 
Gere 

NL 
Industries 

Ken Miller 

Stephen Holt 

Jo Elaine 
Foster & 
Associates 

Dennis Kennedy 
Illinois Dept. 
Transportation 

Ken Miller 

CONTENTS 

Copies of other 
ROOs and ROO 
abstracts 
involving soil 
Lead cleanup 

Letter 
regarding 
Dispute 
Resolution 

Same as Title 

Handout 
presented 
at 2/8/90 
Public 
Meeting in 
Granite City, IL 

Articles on 
Lead Uptake 

NL Industries 
Response to 
10/3/89 
draft 
Preli11inary 
FS C011111ent 
Letter 

Sa11e as 
Title 

Floodway 
and Proposed 
Construction 
at NL Site 

Alternative 
H ARARs 
Concerns 

138 

2 

9 

10 

16 

9 

91 

1 
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Q.!li TITLE/DOCUMENT TYPE AUTHOR CONTENTS PAGES 

99. 10/27/89 Article 11 The U.S. EPA Lead· in· 2 
Weekly Report" Soil 

Clean-up 
Plan 
c01111ents 

100. 3/12/90 Public Comment Dames & Moore C0111111ent 16 
Regarding 
St. Louis 
Lead 
Recyclers 

101- August 1989 Draft Feasibility O'Brien & Gere SaM as 142 + 

Study Report Title Tables & -..J 
Figures 

102. 1/10/90 FS Report Addendum U.S. EPA Sallie as 24 
Title 

103. 1!10/90 Proposed Plan U.S. EPA Same as 26 
Title 

104. None Cost Calculations U.S. EPA Cost 3 
Calculations 
for 
Alternatives 

105. May 1987 "Review and RecoiiiDendations Hazardous Report to the 56 
on a Lead in Soil Guidance" Contaminants Minister of 

Branch the Environment 

106. 5/7•9/88 "Lead in Soil Issues and H.W. Mielke Proceedings 10 
Guidelines" fro• a 

Conference 
held in 
Chapel Hill, 
N.C. 

107. 10!23/89 "Health Hazard and Risk J.P. Middaugh Sa~ae as Title 20 
Assessment from Exposure etal 
to Heavy Metals in ore in 
Skagway, Alaska" 
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108. 

109. 

110. 

"--"' 
111. 

112. 

113. 

114. 

l'-r:i. 

116. 

2/1/90 

1987 

None 

Various 

January 1985 

May 1988 

4/23/87 

Various 

1982 

·10· 

TITLE/DOCUMENT TYPE AUTHOR 

0 Acidity of Stomach Secretions Rufus 
in Humans, Rats and Pigs, and 
the Potential Importance of 
stomach pH in Bioavailability 
of Pb in Soils and Mine Wastes" 

0 Toxic Effects of Lead in the 
Developing Nervous system: In 
Oculo Experimental Models 0 

Abstracts from "Medline/Lead0 

Excerpt from Integrated Risk 
Information system 

"Preventing Lead Poisoning in 
Young Children" 

°Fact Sheet-Drinking 
Water and Lead" 

"Longitudinal Analyses of 
Prenatal and Postnatal 
Lead Exposure and 
Early Cognitive Development" 

Articles 

Chancey, 
USDA 

B. J. Hoffer 
etal 

Various 

None 

Centers for 
Disease 
Control 

U.S. EPA 

D. Bellinger 
etal 

Various 

0 Lead·Laden Freeway Parks 
Hazardous to Kids" 

Louis 
Freedberg 

CONTENTS 

SaM as Title 

Article from 
•Envi ronmenta l 
Health 
Perspectives 0 

Listing of 
Lead studies 

Lead data 

Salle as 
Title 

Lead Data 

Article in 
"New England 
Journal 
of Medicineu 
Same as Title 

Three Articles 
Entitled 0 Sources 
of Lead in the Urban 
Environment," "The 
Potential for Heavy 
Metal Exposure from 
Urban Gardens 
and Soils,• 
and "Lead 
Concentrations in 
Inner-City 
Soils as a Factor 
in the Child 
Lead Problem0 

Same as T i tl e 

11 

7 

10 

10 

82 

4 

7 

27 

4 



117. 

118. 

119. 

120. 

121. 

122. 

123. 

124. 

125. 

126. 

7/11/84 

3/13/85 

3/1/88 
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TITLE/DOCUMENT TYPE 

•condition and Type of 
Housing as an Indicator 
of Potential ~nvironmental 
Lead Exposure and Pediatric 
Blood Lead Levels" 

"Evolution of Efficient 
Methods to Sample Lead 
Sources, such as House 
Dust and Hand Dust, in the 
Homes of Children 

"Lead and Osteoporosis: 
Mobilization of Lead from 
Bone in Postmenopausal Women" 

C.S. Clark 

S.S. Quettee 
etal 

E.IC. Silbergeld 

December 1984 "Separating the Effects S.R. Schroeder 

1/11/90 

8/25/88 

6/8/84 

5/30/87 

None 

April 1985 

of Lead and Social Factors 
on IQ" 

"The Long·Term Effects of 
Exposure to Low Doses 
of Lead in Childhood" 

"Port Pirie Cohort Study 

Needleman 
etal 

McMichael 
Enviromental Exposure in etal 
Lead and Children's Abilities 
at Age of Four Years• 

"The Relationship between 
Prenatal Exposure to Lead 
and a congenital Anomalies" 

"Influence of Blood Lead on 
the Ability and Attainment 
of Children in Edinburgh" 

"Neurobehavioral Effects 
of Lead" 

"Home Refinishing, Lead 
Paint, and Infant Blood 
Lead Levels" 

Needleman 
etal 

Fulton 
etal 

R.L. 

Bornschein 

Rabinowitz 
etal 

CONTENTS 

Article in 
•Environmental 
Research" 
Salle as Title 

Salle as Above 

Same as Above 

Same as Above 

Article in 
"The New 
England 
Journal of 
Medicine" 
Same as 
Title 

Same as above 

Article in "JAMA" 
-Same as Title 

Articile in "The 
Lancet" ·Same as 
Title 

Same as Title 

Article in 
"AJPH" • Same 
as Title 

3 

10 

13 

11 

6 

8 

4 

6 

15 

2 



127. 

128. 

'----
129. 

130. 

131. 

133. 

134. 

June 1986 

1988 

3/12/90 

None 

None 

None 

Various 

3/30/90 
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TITLE/DOCUMENT TYPE 

"Exterior Surface Dust 
Lead, Interior House Dust 
Lead and Childhood Lead 
Exposure in an Urban 
Environment" 

"Port Pirie Cohort Study: 
Childhood Blood Lead 
and Neurophsychological 
Development at age 2 years" 

Drawing 

"Assessing the 
Contribution 
from Lead in Mining 
Wastes to Blood Lead" 

"Low-Level Lead Exposure 
and Infant Development 
in the First Year• 

Public Comments 

Conversation Record 

lornschein 
etal 

Wigg 
etel 

Bradley 
O'Brien, 
Gardner 
Carter, 
& Douglas 

U.S. EPA 

Steele 
etal 

Bellinger 
etal 

Various 

Milt clark 
U.S. EPA 

CONTENTS 

SaM as Title 

Article in 
•Journal 
of Epidemiology 
and Community Health• 
-Sallie as Title 

Com.ent regarding NL 
Industries Public 
C0111111ent 

Sketch of possible 
Final contours for 
Expanded Taracorp 
pile 

Salle as Title 

Article in 
"Neurobehavioral 
Toxicology and 
Teratology" 
-Sallie as Title 

Public Comments 
received on NL 
Proposed Plan 

Record of 
conversation 
with ATSDR 
regarding 
soil lead clean 
up levels 

13 

78 

2 

40 

11 

269 



Draft Documents 

135. 

136. 
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!EPA Record of Decision Declaration For the NL Industries/Taracorp 
NPL Site in Granite City, Illinois 

The selected remedy is protective of human health and the environment, 
attains Federal and State requirements that are applicable or relevant 
and appropriate for this remedial action, and is cost-effective. This 
remedy satisfies the statutory preference for remedies that employ 
treatment that reduces toxicity, mobility, or volume as a principal 
element and utilizes permanent solutions and alternative treatment 
technologies to the maximum extent practicable. 

Because this remedy will result in hazardous substances remaining on
site, U.S. EPA is expected to conduct a review no less than five years 
after commencement of remedial action to ensure that the remedy continues 
to provide adequate protection of human and health and environment. 

Based on the information described above, the IEPA adopts and concurs 
·with the decision the U.S. EPA has made in selecting this remedy. 

Date 
~!P. ~~ 
~P. Killian 

Director 
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I. srm~ 

'Ihe NL Inmst:ri.esj'raraool:p Site ("the NL Site" or "the Site") is located 
within a heavily imustrialized sectiat of Granite City, Illirois, a 
oarm.mity of awroximately 40,000 pecple located across the Mississit:Pi River 
fran st. Iarl.s, Missouri. Altha.J;Jh the site is located within the 
Mississit:Pi River Valley, it is mt within the 1~ flood plain of any 
surface water. 'lbe locatioo of the site is shown at Figure 1. Figure 2 
presents the site plan, am Figure 3 shows the 10o-year flood plain in the 
vicinity of the site. 

II. srm BISit.RY AND ENRR:BI!Jn' ACr.Iv1"1'1ES 

'Ihe NL Site is the locatiat of a fomer secxnJaey lead smeltin;J facility. . 
Metal :refi.n.irg, fabricatin;J, am associated activities have been OCI'duct:ed at 
the site since before the tmn of the oentuey. Prior to 1903, the facilities 
at the site i.ool\XJed a shot tower, madline shcp, factory for the marufacture 
of blackbird targets, sealin;J wax, manufacture of mixed metals, :refinin;J of 
dresses, am the rollin;J of sheet lead. Fran 1903 to 1983 secx:rxJazy lead 
smeltin;J oocur.red al-Site. secxn:Jaey smeltin;J facilities i.oolt.Decl a blast 
fumace, a rotaey fumaoe, several lead meltin;J kettles, a battery breakin;J 
cperatiat, a natural gas-fired boiler, several baghalses, cyclates am an 
afteJ:bJmer. Seccrdary lead smeltin;J cperatia'lS weze di.soa1tinJed durin;J 
1983 ani equipoent dismantled. 

In July of 1981, st. Iarl.s Lead Recyclers, :rrx:. (SI.l.R) began usin;J equipnent 
on adjacent pzqmty owned by Trust 454 to separate cxmponent:s of the 
Taraocnp waste pile. 'Ihe objective was to recycle lead bearin;J materials to 
the fumaoes at Taraool:p ani seni hard rubber ani plastic off-site for 
recyclin;J. SLIR oontim.1ed qxaratialS lD1til Marcb 1983 when it shut dcMn its 
equipoent. Residuals fran the qleratiat remain a1 'l'nlst 454 pzqmty as does 
sane equipnent. 

A state Inplementatioo Plan for Granite City was plblished in SepteDiler 1983 
by the Illin:>is Enviroomental Protectiat Aqercy (!EPA) • 'lbe IEPA Is Report 
in:licated that the lead 11a1attairJDent prd:)lem for air emissiatS in Granite 
City was in large part attri.brt:able to emissiatS associated with the 
cperatioo of the secxnJaey lead smelter qJerated by Taraocnp ani lead 
reclamaticm activities OCI'duct:ed by SUR. 'lhe IEPA procured Administrative 
Orders by OJnsent with Taraool:p, st. Iarl.s lead Recyclers Irx:., stackoxp, 
:rrx:., Tri-city Truck Plaza, :rrx:., am Trust 454 durin;J Marcb 1984. 'lhe 
Orders required the i:aplementatial of remei(:Ual activities relative to the air 
quality. 

NL In:iustries (NL), as fanner owner of the site, vol\.Ultarily entered into an 
Agreement ani Administrative order by OJnsent with the u.s. Enviroomental 
Protectiat Aqercy (U.S. EPA) arxi IEPA in May 1985 to illplement a Remedial 
Investigation am Feasibility Sb.dy (RifFS) 



for the site and other patentially affected areas. Taraool:p was oot a party 
to the agreement due to the fact that it filed for banknJptcy. 'lbe u.s. EPA 
detennined that the site was a CERCIA facility and it was placed a1 the 
Natiooal. Priorities List a1 J\me 10, 1986. 

III. a:aun'l.Y :REIATICII3 BISIU« 

U.s. EPA plblished the Proposed Plan in ~ with CERCIA Sectia1 117. 
'1hi.s dncurent and the draft Feasibility Stuiy (FS) Report and associated FS 
Adderd1m were made available to the pJbl.ic a1 Jan.ary 10, 1990, at the 
begilmi.rg of a 45 day pJbl.ic cu"'ifi'llt period. 'lbe co .. •ent period was exterD:!d 
an ackii.tiooal. 15 days to March 12, 1990, due to extensive C'XIIIIImity interest 
and respcmse to the prqxlSed r:ema:ly for the site. Availability sessialS lrllere 

held at Januar:y 23-25, 1990, and March 5, 1990, and a plblic meetirKJ was held 
at Februar:y 8, 1990. AI:Praxlmately 240 pecple attemed the plblic meetin:] 
and expressed their~. O•"•ent:s received durin;J the plblic CXI'I'meJ1t 
period and the respcriSes to those ccmnents are c:x::nt:ab1ed in the 
Responsiveness SUDmar:y (~A). '-' 

IV. salPE AND R>IB OF 'lBB RI!SRHm ACI.'l:<B 

NL :rmustries, a IOtential.ly Responsible Party (1m') and former site 
owner/operator, lJDjer the directial of U.S. EPA and IEPA, initiated a RI/FS 
at this site. Activities perfomed lJDjer the May 1985, RifFS Mmi.nistrative 
Order by Consent in::ltded detennin.in;J the natur:e and extent of ocmtamination 
at the site and evaluat:irg the feasibility of variCAJS r:anedial altematives 
to clean up the site. 

'1hi.s Reoord of Decisia1 (Ia>) a&i:resses oantaminated soil and waste materials 
at the site, in adjacent :residential areas, and in near:by alleys, driveways 
and :residential areas. 'lbese areas were detennined to be a principal threat 
at the site due to the potential risk fran direct oantact, irgestia1, and 
inhalatia1 of ocmtaminated soils, dust, and waste materials. '!be surface 
water and air exposure pathways did oot present an unaooept.able risk to human 
health and the envir:aJmellt, and gram:iwater was oot ocmtaminated inrnediately 
dowrgradient (20Q-JOO feet) fran the site: however, the deeper portiat of the 
lJI:PE!r aquifer was oot sanpled. '1hi.s is the first and ally planned respcmse 
actiat at the site. 

v. srm~cs 

'!he RI was ocn:1ucted by NL \.U'Der the directioo of U.S. EPA and IEPA to 
determine the natur:e and extent of oantaminatiat at the NL Site. Field 
activities were ocn:1ucted fran Qecanher 1986 t:hr:aJgh NovaliJer 1987. Field 
aspects of the investigatiat inclmed excavat:irg test pits in the Taraoor:p 
pile, CXI'1St.r:uctin DD'li.torirg 'tlells, oollectirg representative sanpl.es of 
waste materials, soils, surface water, sediment, gr:oundwater, and air, and 
c:x:muctirg aquifer tests. 
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'lhe NL Site is located in the 8aJthwestern portiat of MaCH SCXl Cbmty, 
Illinois within the Mi.ssiss4Pi River Valley. 'lhe site is ~tely 
eight to ten miles saith of the ocmflueooe of the Mississ4Pi and Misso.Jri 
Rivers. '!be site is l.llD!rlain by recent alluvium and glaciofluvial and 
glaciolaa.JStrine deposits. Bahock beneath the alluvium is carbarl.feroos age 
rocks CX11Si.st.in.;J of limesta1e, sardsta1e and shale. 'lhe alluvial and glacial 
deposits 'Mhicb fill the valley rarge in thickness fran less than cne foot 
adjacent to the bluff bc:mrjaey ard the Chain of Reeks reacb of the 
Mississ4Pi River to gz'&lter than 170 feet near the City of WOOd River. 'lhe 
fill thickness across the entiJ:e area averages ~tely 120 feet. 'lhe 
estimated thiclmess of the valley deposits beneath the site is ~tely 
100 to 120 feet. Investigaticns cadJcted by the Ulinois state water &nvey 
have revealed the valley deposits beo 11e p:rc:xp:essively coarser with depth. 
Generally, groun:iwater in the Granite City area occurs within the 
wxxn;olidated valley deposits urder UJXXI'lfined and leaky confined 
cxniitialS. Recharge of groun:iwater within the area is fran precipitation 
and imucted infiltration of surface water fran the MississJ.wi River and 
smaller surface water bodies in the area. 

A searctl of available hydrogeologic data, door-to-door smveys in areas 
illlnediately ~ent of the site, and hydrogeologic field investigatialS 
c:xniucted durin:j the RI in:licated the followin;J: 

- residents of Granite City drink water provided by the city tmic:h is 
obtained fran the Mississ4Pi River. 

- only cne well in the ~ent vicinity of the site was in use; it was 
used for lawn waterin;J. 

- the water table was et'KXKll'ltered at an average depth of 24 feet below gro.m;i 
surface. 

- the horizaltal. hygraul.ic ocn:hlctivity of the site rcm;J9i fran 5.3xlo-4 
an;sec to 2.0Xl.o-2 an,lsec within the shallow port.iat (~tely 20 feet 
deep) of the aquifer and 4.3Xl.o-4 aD,Isec to 6.1 X 10-2 an,lsec in the 
"deeper" zcne (~tely 35 feet deep) • 

- grourdwater flow is in a salth-sa.Jthwesterly directiat across the site, 
tawanl the MississJ.wi River. 

-the linear groun:iwater flow velocity has been calculated as raRJini fran 
3Xl.o-3 ft/day to 0.5 ft/day in the shallow portion of the aquifer and 
2x10-3 ft/day to 0.5 ft/day in the "deeper" zane. 

- a cJcwr&1ard verticle gradient was identified in saoe of the well nests at 
the site. 

Results of the RI, tmic:h was finalized at Februaey 1, 1989, with Adden:ium 
dated Jaruary 10, 1989, are snnwnarized. below: 
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Areas of ocntami.natia1 (Refer to Figure 4) : 

'l'araoom Pile 

IDeated a1 the site is a pile O"losed primarily of blast fumaoe 
slag and battery case material. '!be volume of the pile is cg:u:aximately 
85, 000 cubic yards. In additia1, smaller piles iumedi ately adjacent to the 
Taraccnp pile, mien were asscx::iated with the adjacent SUR mcycl.irq 
cpmltial, CXIIprise cg:u:aximately 2450 cubic yards. Tests ocrxhJcted a1 the 
materials in the Taracol:p pile and small SUR piles deaa1strate lead cxn
oentratialS in the~ of 1-28%. EP toxicity test results detlalstrate that 
the waste pile materials aze a characteristic hazal:daJs waste urxJer 40 CFR 
Part 261. In additial, at the surface of the pile aze 25-35 drums and ocn
tainers holdirg solid wastes fran the smeltinj cpmltialS mien n:mnal.ly 
TNOO!d be mcycl.ed. 'lhese oaltainers ranai.ned after the smeltirq cpmltialS 
ceased in 1983. 

Area 1 Battery cese Material an:l SOils 

Area 1 oalSists of prqlerty owned by Trost 454 and Tri-city Tl:Uc:kinj. '1hese 
prc:perties abrut the NL Site and were the subject of previous regulatmy 
actim. '!be limits of Area 1 aze shown a1 Figure 4. 

Trost 454 prqJerty cxntains a pile of battery case materials (the st. I..arl.s 
Lead Recyclers or SUR pile) as well as urp!Ved a%eaS. '!be SUR pile 
contains cg:u:aximat.ely 4000 cubic yards in two general areas. '!be lead 
oc:n:::entratian ran:Je in this pile was 1o-3ot. EP toxicity analyses of the 
pile materials inllcate that this material has dlaracteristics s.imilar to 
those of the Taracol:p pile and shall.d be managed as hazardals waste. Analyses 
of the unpaved area inticate a lead oc:n:::entratiat at the surface of 9250 
ng/kg. 

Tri-city '1'ruckin:J prqJerty ilcludes a lcu:ge unpaved area mien is used to 
park and service trucks. Analyses of soils fran areas aram:i this prqlerty 
Sl.¥}geSt that the soils cx:ntain lead ooocenlratiCX'lS in the ran:Je of 12, ooo to 
75,000 Dg,lkg. 

SUrface SOils 

SUrface soil sanples were oollected fran 50 locaticms oot ilclud.irg Taracol:p 
or Trost 454 prc:perties. Generally sanples were oollected at depths of o-3 
and 3-6 in:::hes below grade. With the exceptia1 of ooe ananalous value 
approximately 3200 feet fran the site :boumary, the results inticate that 
the lead cxmcentratioo in surface soils (o-3 in:::hes) within l/4 mile of the 
site t:n.tmaey were higher (514-4150 ng,lkg) than those further fran the site 
(139-983 Dg/kg). Banples oollected fran the surface (Q-3 irx:hes) generally 
oootained mre lead (average 1160 Dg/kg) than the deeper (3-6 in:::h) sanples 
mien averaged 560 ng,lkg. Refer to Figure 5 for the estimated areas of lead 
ocntami.natioo above 500 RD· 
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Fag1e Park Acres 

Eagle Park Acres includes saue vacant lan::l to whidl batteJ:y case material was 
previcusly hauled. 'lbe batteey case material was used to fill a ditch m the 
prcperty ani a portim has been l.D'¥XJVered durin;~ subsequent excavaticm. 'lbe 
~te volume of material ard surra.In::liJ'g soU at Eagle Park Acres is 
2700 cubic yams. '1'est:iJq of the soil in this area :iniicated surface lead 
ca)Ce!ItratialS rarqin;J fran 63 Dg/lcg to 3280 Dg/lcg. Refer to Figure 6 for the 
estimated areas of OCBltaminatim in Eagle Park Acres. 

Venice 'IWlshi.P Alleys 

Acco:rc:lin; to residents in the area, Venice Township hauled hard ruJ::iJer case 
material to unpaved alleys in Venice Township. Tests oc:niucted m these 
alleys resulted in a wide rarge of lead cxr.ceirt:ratialS. surface lead 
CCI'1CeJ1tratialS ran;Jed fran 200 Dg/lcg to 126,000 Dg/lcg. 'lbe estimated volume 
of batteJ:y case material ani associated soil in these alleys is 670 cubic 
yards. Refer to Figure 7 for estimated areas of cart:am.inatim in Venice. 

Groon:iwater 

Backgrc:::urn water quality at the site is dlaracteri.zed by elevated 
ca1ceutratialS of dissolved solids, sulfates, an::l man:Janese· Collectively, 
a shallow ard adjacent deep well located en the site deaal5trated elevated 
concentratioos (as oc.upared to baclcgroon:i) of sulfates, dissolved solids, 
arsenic, cadmium, marganese, nickel, ani z.i.rx:. However, data fran the shallow 
an::l deep wlls located hydraulically down:]rad.ient demonstrated -water cpal.ity 
similar to that in the backgra.Jni DD'li.torirg w.ll. 'lbe possibility of a st.rar:J 
downward hydraulic gradient was identified durirg the RI. 

SUrtaoe water am Air 

No surface water is present at the site; nmoff away fran the area of the 
Taraool:p pile is limited to the prcperty of Tri-city 'l'nlckin;J, Trust 454, an::l 
Taraool:p. 

Results of air Drl'litorirg for lead cxnmcted by IEPA have irni.cated that 
emissioos fran the site are well within the Natiooal. Anbient Air Quality 
starrlard for lead since Taraoorp ceased smeltin; cperatialS in 1983. 

Post RI infonnation am InsoectiaJs 

An inspecticn oc:niucted with residents of Eagle Park Acres :iniicated that 
batteey case material was used for filllll.ldl um:e extensively than :iniicated in 
the draft FS Report. Many fcmoer driveways ani ~ lots tllrc:u;Jhalt the 
area oontain battery case material at the surface; others have been covered 
with an umeteimined. depth of fill material. '!he estimated volume of 
cart:am.inated material in the draft FS Report is low. 
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l)]rirq the plblic o ""ent period, many n~Sidents irdicated areas in Granite 
City ~ cart:ained battezy case material as fill. '1hese area are an:rentl.y 
bein:J investigated. It shalld be noted that Figures 5, 6 am 1 were generated 
based a1 informaticn available at the time of the Feasibility study, am 
therefore, repmsent ally estimated areas of OCiltaminatiayremediaticn. 

VI. :ntmRX' or srm mKS 

'1he Risk AssesS"'P!lt inclu:Bi in the RI Report identified two c:x:mplete exposure 
pathways that exist at the site: direct oart:act with OCiltaminated waste 
materials am soils, am inhalatial of OCiltaminated ahborne dust. Lead was 
identified as the pr:imal:y CDltami.nant of OCI'Dml at the site, ani all remedial 
activities incltded in alternatives in the FS are based an lead cart:amination 
levels. 

Based en the above informaticn, it was detenn:ined that remedial alternatives 
oonsidered shcW.d ad:b:ess the Taraoozp pile, Area 1 battezy case materials ani 
soils, neaxby n~Sidential surface soils, batteey case materials at Eagle Park -...1 
Acres am in venice Township Alleys, am the potential data gap presented by 
the possible sb::ag downward hydraulic gradient near the site. 

u.s. EPA ani IEPA did J¥Jt agree with the portials of the Risk Assessment 
c::xn:lucted by NL In:hlstries which selected soil cleanup levels for lead. 'Ibis 
dispite led to the draft.in;J of an FS Adderr;ium by U.S. EPA am IEPA which aa:led 
an eighth alternative, Alternative H, to the list of alternatives to be 
evaluated for the site. ADI:xq other thin3s, Alternative H utilized a 500 J:Pil 
soil lead cleanup level for n~Sidential areas arami the site. nx:umentaticn 
for the selecticn of this clear&lp level is included in ~ B. 

VII. U!SUUPl'ltN OF AIIrERH1d'lV!S 

'!he alternatives that umerwent detailed analysis aze briefly described below. 

Alternative A - NO Act;ion 

Mcnitorirq: 

Institutiooal OJnb:ols: 

Air Quality Monitorin:J; Gramd water 
!brl.torin;J, Additiooal Deep Wells. 
Site Access Restrictions; Iand Use 
Restrictians; Deed Restrictians; Sale 
Restrictians. 

Estimated 'lbtal Remedial Costs: $475,110 Present Worth 
Estimated lob1ths to Illplement: 6-12 

'1he m acticn alternative (A) ioolmes a g:r:rup of activities that can 
be used to naU.tor ocntaminant transport. '1he soorces ocn;idered potentially 
viable inclt.m air, surface soils, ani gramdwater. It inclu:Es institutia'lal. 
cattro1s en the Taraocnp prqlerty am other prcp!rti.es ~ n~Sidual 
caJCetrt::l:atians do J¥Jt meet Remedial CIJjectives. In acktiticn, a mini.m.Dn of one 
upgradient an:i three ~ent deep wells wculd be installed to mni.tor 
water q.Jality in the lower porticn of the aquifer; 'Well nests or clusters 'WCUl.d 
be &~played wheNver possible. 



Alternative B 

Taraoo:rp Pile: 
Taraoo:rp Drums: 

SUR Piles: 
Venice Alleys: 
Eagle Park Acres: 
Area 1 Unpaved 
SUrfaces: 
Area 2 Unpaved 
SUrfaces: 
Area 3 Unpaved 
SUrfaces: 
Monitori..rq: 
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M.ll.ti'!Df¥3ia cap, Institutinnal Controls. 
Off-site Recx:Jvecy at Sec:x:aOOacy 
Lead Smelter. 
Excavate arx:l Consolidate with Taraoo:rp Pile. 
~t or Sod Cover Based an Usage. 
Vegetated Clay cap, Institutional Controls. 

Ast:halt or Sod Cover Based an Usage. 

AsP'lalt or Sod Cover Based an Usage. 

~t or Sod Cover Based on Usage. 
Air arx:l Graln:iwater Monitori..rq, Additional 
Deep Wells, Cont.irgency Plans. 

Estimated Total Remerli al c:st: $5, 685, 020 Present Worth 
Estimated Months to Inplement: 12-24 

To ilrplement A1 temative B, dn1ms CG11t.aini.rg lead dresses arx:l other production 
by-products would be :rE!IIDVed to an off-site seconia:cy lead srool.ter for lead 
rea:Necy. Wastes contained in the SLIR piles would be CXll1SOlidated into the 
Taraoo:rp pile; the CXll1SOlidated pile would be graded arxi C-aRled with a 
nul ti.media cap. Institutional controls sudl as site access restrictiCI'lS, 
restrictive covenants, deed restrictiCI'lS, arxi pl:'q)erty transfer restrictions 
would also be ilrplEmellted. 

Eagle Park Acres would be p.Ird1ased arx:l a vegetated clay cap in c:::atplian:e with 
ARARs would be installed over the battecy case material (refer to Figure 6). 
Institutional controls sudl as site access restrictiCI'lS, restrictive covenants, 
deed restrictiCI'lS, arx:l p:tq)erty transfer restrictions would also be 
inplemented. 

Venice Alleys would be covered in aCXX>rdarx::e with present usage (refer to 
Figure 7). Aslilalt would be applied to the portions subject to vehio..ll.ar or 
pedestrian use; the remaini..rq areas wcW.d be covered with 3 i.rrlles of tc:p;oil 
follCM:rl by sod. 

Unpaved portions of Areas 1, 2, arx:l 3 (refer to Figure 4) would be covered in 
aCXX>rdan:::e with present usage. A5p1alt would be awlied to unpaved driveways 
arxi alleys; grassed or qlell areas wcul.d be covered with three i.rrlles of tc:p;oil 
follCM:rl by sod. RemJva1 of ex:istirg soils 'WOUld be lilnited to driveway 
subgrade preparation; therefore, surface elevations would chan:Je sanewhat 
depen:iin;J on surface treatment. Mrj soil excavated would be transported to the 
Taraoo:rp pile for use in grad.iiq prior to cap installation. 
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'!he air an:l grcmrlwater :mnitori.rg in:::luied in the no action alternative waild 
also be iltplemented as part of Alternative B. 

Alternative c 

Altenlative c in the FS Report is nearly identical to Al.tenlative D; 
therefore, Al.tenlative c has been excluied fran further c:x:>nSideration. 

Altenlative D 

Taraoorp Pile: 
Taracorp OJ:ums: 

SUR Piles: 
Venice Alleys: 

Eagle Park Acres: 

Area 1 Unpaved 
SUrfaces: 

Area 2 Unpaved 
SUrfaces: 

Area 3 Unpaved 
SUrfaces: 

M.lltineti.a cap 1 Institutional Controls. 
Off-Site Recovery at Seccl'x1ary 
lead Smelter 0 

Excavate am Consolidate with Taracorp Pile. 
Excavate case Material am Consolidate with 
Taracorp Pile. Restore SUrfaces. 
Excavate case Material am Consolidate with 
Taracorp Pile. Restore SUrfaces. 

Excavate Soil am Consolidate with Taracorp 
Pile. Restore surfaces. 

Excavate Soil am consolidate with Taracorp 
Pile. Restore SUrfaces. 

Excavate Soil am Consolidate with Taracorp 
Pile. Restore SUrfaces. 
Air am Gra.Irrlwater Monitori.r¥]1 h:klitional 
Deep Wells, Conti..rgen::y Plans. 

Estimated Total Remedial Cost: $61835,450 Present Worth 
Estimated M::>nths to Inplement: 12-24 

To iltplement Altenlative D, drums cont.ainirq lead dresses am other production 
by-products wall.d be :reuoved to an off-site secon:1ary lead snelter for lead 
recovery. Wastes contained in the SUR piles wall.d be c:x:>nSOlidated into the 
Taraoorp pile; the c:x:>nSOlidated pile wall.d be graded am cawed with a 
mul timedi.a cap. Institutional controls such as site acx::ess restrictions 1 

restrictive c:x:JVenants f deed restrictions 1 am property transfer restrictions 
wall.d be inplemented. 

Battery case material wall.d be excavated fran both Venice Alleys am Eagle Park 
Acres an:l transferred to the Taracorp pile. After preliminary sanplil'XJ is 
COI'rlucted, any portion of the case material that is EP Toxic for lead will be 
:reuoved to an off-site, ~ cx::.upliant lanifill or treated prior to placeroont 
in the Taraco:rp pile. '1hese areas wall.d be restored with either ast;ilalt or 
scx:l, in acco:rdarx:::e with current usage. 
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Unpaved portions of Areas 1, 2, an:1 3 wc:ul.d be excavated to a depth of three 
irrlles ani restored with either aBP'lalt or sod, in acx:x:>rdanoe with present 
usage. Excavated soil 'WOO.l.d be transported to the Taracorp pile for use in 
graclirg prior to cap installatioo. 

'!he air ani gra.D'Xiwater lOOI'litorinj irx:hxled in the no action alteJ::native 'WOO.l.d 
also be ilrplemented as part of AlteJ::native D. 

Al teJ::native E 

Taracorp Pile: 

Taracorp Drums: 

SUR Piles: 
Venice Alleys: 

Eagle Park Acres: 

Area 1 Unpaved 
SUrfaces: 

Area 2 t:hrcJ.ql 8 
Residential SUrfaces: 
Taracorp Pile. 
Moni tori.n;J: 

Mllti.med ia Cap, SUWlemental Liner, 
Institutional Controls. 
Off-Site Recovery at Sec:oJml:y 
Iead Smelter. 
Excavate ani Consolidate with Taracorp Pile. 
Excavate Case Material ani Consolidate 
with Taracorp Pile. Restore SUrfaces. 
Excavate Case Material ani Consolidate 
with Taracorp Pile. Restore SUrfaces. 

Excavate Soil am Consolidate with Taracorp 
Pile. Restore SUrfaces. 

Excavate Soil am Consolidate with Ta.racorp Pile 
Restore SUrfaces. 
Air ani Groorxiwater Monitori.n;J, Ad:titional 
Deep Wells, Conti.rgency Plans. 

Estimated 'lbtal Remedial Cost: $31,000,000 Present Worth 
Estimated M:mths to Inplement: 42-54 

To inplement AlteJ::native E, drums canta.ini.n:J lead dresses ani other production 
by-products WCJUld be rem:wed to an off-site seoonja]:y lead smelter for lead 
rec.overy. An inpenneable liner wc:ul.d then be installed on a section of Area 1 
adjacent to the Ta.racorp pile. All soils in Area 1 with lead correntrations 
greater than 1000 ppn wc:ul.d be excavated prior to liner installation, with the 
excavated soil staged with the Taracorp pile. '!he liner wcul.d consist of 2 
feet of clay, 1 fCXJt of sam (SE!COI'¥3acy drainage layer), a 60 mil synthetic 
membrane, ani 1 foot of sam (pr.i.macy drainage layer). A primary arx:l sec:ordary 
leadlate collection system (perforated PVC pipi.n:J) 'WOO.l.d also be provided. 
Excavated soils fran Areas 1 t.lu'al.gh 8 'WOUld be placed over the pr.i.macy 
drainage layer as a base to protect the liner fran damage. Followi.n;J liner 
constl:uction, waste materials fran the Taracorp pile, SUR pile, Eagle Park 
Acres, ani Venice Alleys wcW.d be excavated, transported to, arx:l placed on the 
liner. 'lhese wastes 'Walld be c:x:Nered am graded with soils excavated fran the 
base of the fonner Taracorp pile. A llllltimedia cap 'Walld then be installed 
over the oonsolidated pile. All construction activities in Area 1 mentioned 
above "WOO!d cx::nply with any awlicable flcxxi plain construction penni.t 
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requirements. Institutional OCX'ltrols such as site access restrictions, 
restrictive covenants, deed restrictions, and prc:perty transfer restrictians 
woold also be :i.nplemented. 

As dj salSSEld above, battery case material woold be excavated fran both Venice 
Alleys and Fagle Park Acres and transferred to the newly constructed liner. 
'Ihese areas woold be restored with either asphalt or sod, in aooordance with 
current usage. 

Residential soils in Areas 2 t:hraxjh 8 (see Figure 5) with lead c:xll'amtrations 
greater than 500 RJ11 woold be excavated and restored with either asphalt or 
sod, in aooo:rdan::le with present usage. As stated above, excavated soil wool.d 
be transported to the newly constructed liner and placed directly over the 
primary drainage layer, to protect the synthetic meJiiJrane fran damage fran 
heavy slag and debris. 

Air and grourdwater narl.tori..rq ir¥::1\.Xled in the :oo action alternative wool.d be 
.i.nplenented as part of Alternative E. 

Alternative F 

Taracorp Pile: 

Taracorp Dnnns: 

SUR Piles: 
Venice Alleys: 

Fagle Park Acres: 

Area 1 Unpaved 
SUrfaces: 

Area 2 t:hraxjh 8 
:Residential SUrfaces: 

ftb1i tori.rg: 

Multimedia cap, Sl.JWlenental. Liner Recovery 
of Plastic Battery case Materials and lead, 
Institutional Controls. 
Off-Site Recovery at Sec:::orDary 
lead Smelter 0 

Excavate and Consolidate with Taracorp Pile. 
Excavate case Material and Consolidate 
with Taracoz:p Pile. Restore SUrfaces. 
Excavate case Material and Consolidate 
with Taracoz:p Pile. Restore SUrfaces. 

Excavate Soil and Consolidate with Taracoz:p 
Pile. Restore SUrfaces. 

Excavate Soil and Consolidate with Taracoz:p 
Pile. Restore SUrfaces. 
Air and Gra.lrrlwater M:>nitori.rg, Ad1i.tianal 
Deep Wells, Conti.rgency Plans. 

Estimated Total Remedial Q:)st: $45,000,000 Present Worth 
Estimated M:mths to Inplement: 66-78 

Alternative F is identical to Alternative E, with the exception of recycli..rq a 
portion of the waste materials as described below. 

Prior to transport to the newly constructed liner, waste materials in the 
Taracoz:p pile woold be processed to recover plastic battery case material and 
sueltable lead. Dlri..rq the initial excavation, waste material woold be 
visually segze:Jated: excavations containi.rq primarily slag wall.d be transported 
directly to the adjacent liner; those containi.rg significant annmts of plastic 
battery case material and smeltable lead wool.d be transported to an on-site 

-
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se:;regation 'lDl.it. '!he cxmnercially available unit wa.lld utilize flotation as a 
recovery mechanism. Recovered plastic wa.lld be shi.Rled off-site for use as a 
raw material. Recovered lead am lead oxide wa.Ud be shir.ped to a sec::x:nlacy 
sme1 ter after dcy:irq. Residuals, irx::lu:ii.n;J slag am rul::ber case material, 
wo.lld be transported to the liner. 

Alternative G 

Taraco:rp Pile: 

Taraco:rp Dnms: 

SUR Piles: 
Venice Alleys: 

Eagle Park Acres: 

Area 1 Unpaved 
SUrfaces: 

Area 2 through 8 
Residential SUrfaces: 

Monitor:irq: 

Recovery of Plastic Battery case Material 
am lead, Disposal of Residuals in RCRA 
I.ardfill. 
Off-site RecxJvery at a Secx:n::1ary Lead 
Smelter. 
Disposal in RCRA Ianifill. 
Excavate case Material, Disposal in RCRA 
I.ardfill. Restore SUrfaces. 
Excavate case Material, Disposal in RCRA 
I.ardfill. Restore SUrfaces. 

Excavate am Restore. Disposal in 
RCRA I.ardfill. 

Excavate am Restore. Disposal in 
RCRA or Non-RCRA Ianifill. 
Gra.Irr:iwater l-bnitor:irq, Mtitional Deep 
Wells, Conti.rgency Plan. 

Estimated Total Reoodial Cost: $67, 000' 000 Present Worth 
Estimated Jok>nths to Inplement: 66-78 

'lb inplement Alternative G, drums oont.ainin:J lead dresses am other production 
by-products wo.lld be renx:wed to an off-site seccn::1al:y lead smelter for lead 
recovery. 'Ihe :re.mainirq waste materials in the Taraco:rp pile would be 
excavated, processed to recover recyclable plastic, arrl diS{X')SE'rl of in a RCRA 
larrlfill. 

Process:irq would consist of visual seg1:egation dur:irq initial excavations to 
separate non-plastic bear:irq wastes fran wastes containin:J plastics. Non
plastic bear:irq waste would be transported directly to the RCRA larrlfill; those 
contai.n.in:J significant annmts of plastic battery case material arrl smeltable 
lead woold be transported to an an-site segregation unit. 'Ihe cxmnercially 
available unit would utilize flotation as a recovery mechanism. Recovered 
plastic woold be shiwed off-site for use as a raw material. Recovered lead 
am lead oxide would be shiwed to a sec::x:nlacy sme1 ter after dl:y:irq. 
Residuals, inclu:ii.n;J slag arrl rt1l::iJer case material, wo.lld be transported to the 
RCRA larrlfill. 

Battery case material would be excavated fran both Venice Alleys arrl Eagle Park 
Acres am transported directly to the RCRA larrlfill. It is t:hcu:Jht that these 
casin;r-; are prinarily rul:iJer am, therefore, oot likely suitable for recyclin:J. 
If significant annmts of plastic casin]s were excavated, however, they wa.ll.d 
be processed in the same fashion as the Taraco:rp pile casin]s. Venice Alleys 
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ani Eagle Park Acres surface areas wall.d be restored with either ~tor 
sod, in acx::o:rdanoe with current usage. 

Unpaved portions of Areas 1 t:l'u:'t:ujl 8 wall.d be excavated ani restored with 
either ~t or sod, in ac:x::ordar¥=e with present usage. Excavated soil fran 
Area 1 wall.d be transported to a ~ larrlfill; excavated soil fran Areas 2 
t:l'u:'t:ujl 8 lVOUld be transported to a ~ or na'l-~ larx:lfill, based on the 
results of preliminary EP Toxicity tests for lead. 

'lhe groun::lwater nadtorin;J ild.uded in the n:> actioo alternative lVOUld also be 
:inplemented as part of Alternative G. Lorg term air naritorin;J lVOUld rx>t be 
required. 

Alternative H 

Taracorp Pile: 
Taracorp Drums: 

SLIR Piles: 

Venice Alleys: 

Eagle Park Acres: 

Area 1 Unpaved 
SUrfaces: 

Areas 2 t:l'u:'t:ujl 8 
Residential SUrfaces: 

M:mitorin;J: 

M.lltiloodia cap, Institutional controls. 
Off-site Recovecy at a Secx:>mary Lead 
Snel.ter. 
Excavate am c:msolidate with Taracorp 
Pile. 
Excavate ease Material am Consolidate 
with Taracorp Pile. Restore SUrfaces. 
Excavate ease Material am Consolidate 
with Taracorp Pile. Restore SUrfaces. 

Excavate Soil arx:l Consolidate with Taracorp 
Pile. Restore SUrfaces. 

Excavate Soil am Consolidate with Taracorp 
Pile. Restore SUrfaces. 
Air arx:l Gra.lrrlwater M:mitorin;J, Additional 
Deep Wells, Contin;Jercy Plans. 

Estimated Total Remedial OJst: $25,000,000 Present Worth 
18-30 (construction) E'stilnated M:>nths to Inplement: 

Alternative H, which was added by u.s. EPA arx:l IEPA in an ad:len:lum to the 
draft FS Report, is identical to Alternative D, with the ~an that the 
scc:pa of off-site soil am waste materials excavation is i.rx:reased 
significantly as described bel01r1. NL Irrlustries has iixii.cated to U.S. EPA its 
oojections to the i.rx:reased scc:pa of soil excavation in this alternative. 

All soils in Area 1 with lead concentrations greater than 1000 RJil am 
residential soils in Areas 2 t:l'u:'t:ujl 8 with lead concentrations greater than 
500 wn wall.d be excavated arx:l consolidated with the Taracorp pile. SUrfaces 
\IIOlll.d be restored with either asphalt or sod, in acx::o:rdance with present usage. 

VIII. ~ OF cxm>ARAT.IVE ANAUlSIS OF ~ 

'lhe nine criteria usa1 for evaluatin;J the remerlial alternatives listed above 
iochxie: overall protection of human health am the envirorunent; cx::npliarre 
with ARARs; lorg-tem effectiveness; nductioo of toxicity, nd::lility, or 

-
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acceptance; volume; short-term effectiveness; ilrplementability; cost; state of 
Illinois acx:::eptanc:le arxi cx:mm.mities of Granite City, Madison, arxi Venice, 
Illinois acx:::eptanc:le. Based on these nine criteria, the U.S. EPA and IEPA have 
selected Alternative H, as notified with five additional elements added due to 
public cxmnents received, as the preferred alternative for remedial action at 
the NL site. '!he preferred alternative includes: Blocxi IBad Sarrpl.inl in the 
Neighbor.inl cnmunitiesjRenrNal arxi Recovecy of Taracorp Drums/Consolidation of 
SUR Piles Into Taracorp PilejExcavation arxi Restoration Of Unpaved furtions Of 
Area 1 With lead Col'x::entration Greater than 1000 RD arrl Residential Areas 
Aroun:l 'Ihe Site arxi in Venice, Eagle Park Acres, arxi Other Nearby Catlrmmities 
with IBad <:::on:entration Greater 'Ihan 500 wn, arrl Consolidation of 'Ihese Soils 
arrl BatteJ:y case Materials with the Taracorp Pile or Off-Site Disposal/ 
Excavation, Restoration arxi Consolidation With Taracorp Pile or Off-Site 
Disposal of Battery case Material in Alleys arrl Driveways in Venice, Eagle Park 
Acres, arrl other Neal:by o:mm.m.ities/Construction of a RCRA-carrpliaJ""re cap over 
the Exparrled Taracorp pile arxi a Clay Liner Urrler All Newly-created furtion of 
the Exparrled Taracorp Pile/Construction of a RrnA-Q:Jrrpliant cap over the · 
Exparrled Taracorp Pile/Inspection of Hare InteriorsjEstabli.shnv=nt of ContinJency 
Measures To Properly Dispose of Contaminated Soil Generated 'lbro.lgh Clan;Jes In 
I.arrl Use/Installation of Deep M:mitor.inl Wells/cap, Air arrl Groun:lwater 
Monitor.inl AID ContinJency Plans/Fen:inl ani Institutional Controls. Refer to 
Figure 8 for a diagram of the RCRA-canpliant, liDll tim=dia cap to be placed over 
the Taraco:rp pile, after consolidation. '!his section discusses the performance 
of the preferred alternative against the nine criteria, notin;' heM it canpares 
to the other options urrler consideration. 

It IrnJSt be ooted that the cx:rrparisons made below are for the alternatives as 
disalssed in the Prcposed Plan •. DJe to a:mrents received dur.inl the p..lblic 
a:mnrent period, five elements were added to Alternative H, namely blocxi lead 
sampl.inl in the surrc::A.lJ'rli cx:mm.mity, hane interior inspections on prqJ&ties 
to be excavated, provisions to remediate additional areas in Eagle Park Acres, 
Venice, Granite City, Madison an:i other nearby ccmm.mities where battery case 
materials are located at or near the surface arx:i \lrhich were not identified in 
the draft FS Report, constJ:uction of a clay liner urrler the new newly-created 
portions of the expan:ied Taracorp pile, an:i establishment of contin;'ency 
rreasures to provide for proper disposal of contaminated soil due to larxi use 
changes within the zone of contamination. 'Ihe selected remedy, or preferred 
altemative, is Alternative H as m:x:lified by the addition of these five 
elements. 'Ihese elements are oot discussed in the analysis below si.Jx:,e, with the 
exception of Alternative A an:i Alternative B arx:i G, for which a liner 'NOOld oot 
be required, they ~d be in:::luded in eadl of the alternatives. Additionally, 
cost estimates have oot been provided for these elements; however, it is 
expected that, excl\.ldin;J the c:ontin;Jency zooasures, these activities will oot 
cost nore than 15% of the cost estimates for the alternatives provided in this 
ROD. It is difficult to provide a cost estimate for the continlency neasures; 
however, it is expected that the cost of these IOOaSUreS would be the same for 
each alternative \lrhich remediates residential soils. Finally, it ll'llSt. be noted 
that Figures 5, 6, arrl 7 represent only estimated areas of remediation arx:i that 
the extensive soil sanplin;J an:i inspections provided as part of the preferred 
alternative will result in the accurate delineation of areas of :remerliation 
durirq the upccmi.rq Rene:lial Design Ii1aSe of the SUperfurrl process. 
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ANALYSIS 

OVerall Protection- With the exception of them action alternative, the 
treatment of Areas 4 thralgh 8 in Alternative B, am the treatment of Areas 1 
thralgh 8 in Alternative D, all of the alternatives, as amenjed by the ~ 
to the Feasibility stmy, wcul.d provide adequate protection of human health am 
the environment. F.adl of the alternatives fa.m:i adequately protective of human 
health am the environment in::lmes a residential soil lead cleanup stamarc1 of 
500 IPil am a soil lead cleanup stamard of 1000 RJn in Area 1. levels of 
protectiveness are based on inter.iln guidarx::e am site specific analysis of 
Granite City am the Sl.lrrOl.D'X1i. cxmt~mities (see ~ B) • 'lhe preferred 
alternative in::ludes the elilni.natian of direct oantact with am inhalation of 
soils am waste materials oantaminated with lead at ~tians above levels 
which may present a risk to p.lblic health by: :renrNal of Tarac:xxp drums am 
off-site reccNery at a SE!IOOI'Wl:y lead smelter; excavation, restoration, am 
consolidation with the Taracorp pile of the SUR piles, soils am battery case 
materials with lead ~tions greater than 500 IPJ1 in residential areas in 
Areas 2 through 8, am battery case material in Venice Alleys am Fagle Park -
Acres; excavation, restoration, an:i consolidation of soils am waste materials 
in Area 1 with lead ~tions greater than 1000 IPD: an:i providin;J a 
1lllltimedia cap over the Taracorp pile am providi.n;J institutional controls. 
'lhe preferred alternative also includes installation of ad:litianal deep wells, 
air an:i gra.m:lwater lOOI1i. tori.rg plans' an:i OOI'l'tin;Jerx::y plans to be developed am 
i.nplemented in the event that site-related contaminant levels in the air or 
gra.m:lwater exceed awlicable stardards or that materials in the exparrled 
Taracorp pile hecnne expose:! or releasable to the air in the future. 

Ccl!pliance with ARABs - Alternatives B thralgh H walld meet all AWlicable 
or Relevant am AW:ropriate Requirements (.ARARs) of Federal am state 
Environmental Laws except for state of Illin::>is General Use water Quality 
stan:1ards (35 IAC 302.208). 'lhese stardards are awlicable to gra.m:lwater 
beneath the site an:i are exceeded for sulfates, total dissolved solids, iron, 
~am zinc. '!he stardards for these parameters 'Were developed to 
ensure the aesthetic quality of water am ~tions in excess of the 
General Use stardards for these parameters wcul.d not present a health concern. 
cadmium was also present above the General Use stamard durirg three rounds of 
sanpli.rg b.It not duri.rg the IOOSt recent sanpli.rg. 'lhe gra.m:lwater noni.tori.rg 
an:i ad:litianal deep well installation inclmed in all alternatives will verify 
cadmium ~tians an:i m:::nitor ~tions of all other parameters of 
c::orn:ml. care would have to be exercised with Alternatives E, F, an:i G to 
ensure that Taraoo:rp pile excavation activities do not create exceedances of 
air .ARARs. 

1dtitianally, the consolidation of excavated contaminated soils fran the 
residential areas ara.m:l the site is inclmed in Alternatives D am H due to 
the fact that these areas are within a zone of canti.nuals contamination created 
by the ai.t:bome deposition of lead fran the smelter stack thralghout its years 
of operation. I.ead contamination is highest next to the smelter stack (on
site) an:i gradually decreases with in::reasirg radial c:ii.staooe fran the stack, 
an:l the nearest residential areas to be excavated are Pl.Ysically separated fran 
the site~ by one roadway, 16th Avenue. 
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I..org~ Effectiveness - A1 tematives E, F, an:i G wall.d provide good lcn;J-tenn 
effectiveness against direct ocntact with an:i inhalation of soils an:i waste 
materials cc.ntainin:3 lead cxriC'entratians above levels which may present a risk 
to plblic health, as well as an additional barrier against lea.dlirq of lead arrl 
other metals into the gra.II'rlwater. '!he preferred alternative (i.e. , 
Alternative H) WCAll.d provide similar lorg-tenn effectiveness :rut WCAll.d not 
provide the aatitional barrier (battan clay liner) against leadli.n;J metals 
lll"rler the present Taracorp pile; hc:lwever, the gra.II'rlwater does not represent a 
CC~Iplete risk pathway at this site. With the exception of Areas 4 thra.tgh a, 
for which no remerliatioo is provided, Alternative B wall.d eliminate the risk of 
human exposure in off-site areas upon CXIlpletion of remadiatioo :rut walid not 
provide lorg-tenn effectiveness in these areas due to maint:enan=e requirements 
an:i the potential for Ul'XXl"ltrolled excavation. With the exception of Areas 4 
thra.tgh 8, for which no remadiatim is provided, Alternative D wall.d provide 
good lcn;J-tenn effectiveness with respect to materials consolidated with the 
Taracorp pile; however, at Areas 1, 2, arrl 3, lead corx::entrations at 3 in:::hes 
beneath the groon:i surface 'WO.ll.d remain at levels which may present a risk to 
plblic health. 'lhe no action alternative allows waste materials to remain in 
place an:i, thus, has px>r lorg-term effectiveness. 

Reduction of Toxicity, Mc::Oility, or Volmne - With the exception of the no 
action alternative, all alternatives provide a reduction of nd:>ility of 
contaminants; the degree of nd::lility reduction provided, fran least to 
greatest, is Alternative B, D, H, E, F, then G. 'Ihe no action alternative does 
not provide any reduction of toxicity or voltme, Alternatives B, D, H, an:i E 
provide a slight reduction of toxicity arrl volmne by rem::wal an:i recovery of 
Taracorp dnnns, an:i Alternatives F an:i G provide a slightly greater reduction 
of toxicity arrl volume by recyclin;J saiVa waste materials. 'lhe reductioo of 
volume effected by Alternatives F arrl G has been calculated to be less than 
10%, based on the quantity, nature arrl !ilysical con:tition of recyclable 
materials in the Taracorp pile. A recyclin;J effort on the Taracorp pile was 
corrlucted in the early 1980's by st. Louis lead Recyclers. 'lhe effort was 
unsuccessful in that anticipated voltme reductions were not achieved arrl the 
material rema~ after recyclin;J was 100re contaminated than that which 
entered the process. 'Ihe nature of the materials in the Taracorp pile is not 
corxiucive to a successful recyclin;J effort, arrl will :potentially create a 
greater adverse health ilrpact to 'WOrkers an:i the plblic than wtW.d exist if 
the materials remain in place. Trea:t:mentjstabilization has been awlied to 
contaminated soils at other sites, :rut has not been successfully awlied to 
waste materials such as exist in the Taracorp pile . .Additionally, Alternatives 
F an:i G wc:uld produce a contaminated sludge as a result of precipitation of 
rinse waters used for recyclin;J. 

Short-Tenn Effectiveness - Inplementatioo of Alternatives A an:i B 'WO.ll.d 
produce minimal short-term ilrpacts to the ccmramity, TNOrkers, or the 
environment, as contaminated material walid be left in place. Inplemen-
tation of Alternatives D, E, F, G, an:i H could generate dust in residential arrl 
canmercial areas, which wtW.d require m::nitorin;J an:i control. Alternative D 
walid be of shorter duration an:i walid involve the IIDVement of less materials 
than Alternative H, which walid in tum involve less materials IIDVement than 
Alternatives E, F, an:i G. Alternatives E, F, arrl G incltxle significant 
excavation at the Taracorp pile; the generated dust ccW.d ilrpact the 
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CXJ'JJJimity, ~rkers, ani the envi.rooment. Control measures 'WO.lld be required. 
Alternatives F ani G also in:::lude extensive marual. ha.rxil.in;J of waste materials 
at the Taracorp pile; ~rker health ani safety oc:W.d be jeqm:Uized through 
in;Jestim of ani direct ccntact with lead corrt:aini.rq materials. 

'!he followin;J periods of tilDe are required to inplement the remedial 
construction activities for each alternative: 

Alternative 

A 
B, D 
H 
E 
F, G 

6-12 M=llths 
1-2 Years 
AR>raximately 2 1/2 Years 
3 1/2 - 4 1/2 Years 
5 1/2 - 6 1/2 Years 

I:rrplementability - Alternatives A, B, D, ani H 'WO.lld utilize S'taJ"rjard 

m:>nitorin;J ani construction tedlniques which 'NO.ll.d be readily ilrplementable. 
'!he excavation of the Taracorp pile ani other soils ani waste materials 
i.rxx>rporated in Alternatives D, E, F, G, ani H would require dust control 
measures. '!he segregation ani rea:Nery utilized by Alternatives F ani G, 
however, 'WO.lld utilize equipnent designed to ha.rxil.e batteries, not the slag ani 
waste materials present at the Taracorp pile. In ad:litim, the rea:Nered 
products may not be suitable for recycli.rg: the reoavered plastic may not pass 
the 'IGP test for lead, ani the lead content of the reoavered slag/dirt/lead 
mixture may not be high erxugh to be acceptable to a secorrlacy smelter. 

Cost - '!he c:x::sts of each alternative are presented below. It nust be noted 
that these are estiltlated c:x::sts. M:>re detailed cost estimates will be prepared 
duri.rg the Remedial Design }Xlase of the project. 

Alternative capital Cost O&M Present Worth 

A $143,840 $21,550 $475,110 
B $5,142,390 $35,300 $5,685,020 
D $6,292,820 $35,300 $6,835,450 
E $30,500,000 $35,300 $31,000,000 
F $44,500,000 $35,300 $45,000,000 
G $66,500,000 $5,300 $67,000,000 
H $24,500,000 $35,300 $25,000,000 

state Acx;ept:ance - '!he state of Illimis suworts the preferred alternative. 

Ccmnlmity Acceptanoe - carm.mity acceptarx::e of the preferred alternative has 
been evaluated ani it has been detennined. that the followin;J five elE!!Ilel'lts 
should be added to the preferred alternative: 1) blood lead sanpli.rg in the 
Sl.1ri"'OO'rl. ccmti.Dlity, 2) heme interior inspections m properties to be 
excavated, 3) provisions to remedi.ate additional areas in Eagle Park Acres, 
Venice, Granite City, Madison, curl other nearby carm.mities where batteiy case 
materials are located at or near the surface curl which were IDt identified in 
the draft FS Report, 4) construction of a clay liner un::ier the newly-created 
portions of the exparrled Taracorp pile ani 5) establishment of contin]erx::y 
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neasures to provide for prq:er dj sposal of c::c:ntami.nated soil due to lani use 
chan:Jes within the zooe of OCiltaminatioo. 'lhe Respansi veness SUJimary is 
in::luded in AWerrlix A of this Record of Decisioo ani aQjresses all cxmnents 
reoeive:I dur~ the 60 day p.lblic cxmnent period. 

IX. 'lHE SETFCJ'IiD REMm'i 

'lbe preferred alternative (selected zemedy) for cleanin;J up the NL Site is 
Alternative H, as amenjed by the aalltioo of the five elements listed above: 
Blood Lead Salrpl~ In the Neighbor~ 0TJJTUnitiesjRaooval ani Recx:lvery Of 
Taraoo:rp Dn.ms/Consolidatian of SUR Piles Into Taraoo:q> PilejExcavatioo ani 
Restoratioo Of Unpaved PortialS Of Area 1 With Lead o:n=entratioo Greater than 
1000 .RJil ani Residential Areas Aralrxl 'Ihe Site ani in Venice, Eagle Park 
Acres, ani other NearlJy <hTmmities With Lead c::orrentratian Greater than 500 
.RJ!l, ani Consolidation of '1hese Soils ani Batt.ecy case Materials with the 
Taraoo:rp PilejExca.vatian, Restoratioo ani Consolidation With Taraoo:rp Pile, 
or Off-site Disposal, of Batt.ecy case Material in Alleys ani Driveways in Eagle 
Park Acres, Venice, and other Nearl::ly Ccrrm.mi.ties/Constnlctian of a ~
Cmpliant cap over the Exparrled Taraoo:rp Pile and Clay Liner UJ')jer all Newly
created Portions of the Exparrled Taraoo:rp Pile/Inspection of Hane Interiors; 
Establishment of o:mti.n;Jen:y Measures To Properly Dispose of Contaminated Soil 
Generated 'lhrough ~es In !ani Use/Installation of Deep ~torirq 
Wellsjcap, Air and Grol.Irrlwater M:lnitorirq and Contin}ercy Plans/Fen:~ and 
Institutional Controls. Based an current infonnatian, this alternative 
provides the best balance of trade-offs Clll'Dn;J the alternatives with respect to 
u.s. EPA's nine evaluation criteria. 

Soil Sanplirg/Inspection 

Soil lead samplirq shall be c:x:nmcted in Area 1 ani all residential portions of 
Areas 2-8 (Figure 5) and imnediat.ely adjacent prqJerties to detennine the depth 
to which each i.rdi.vidual residential yard nust be excavated to achieve a 500 
IPll soil lead cleanup level and the depth to which Area 1 nust be excavated to 
achieve a 1000 IPil cleanup level. 

Inspections of alleys an:i driveways an:i areas oontainirq surficial battery case 
materials in Eagle Park Acres, Venice, Granite City, Madison, and other l'lE!al:by 
carmmities shall be oomucted to detennine which specific areas not already 
identified in Figures 5, 6 and 7 need re.roodiation. EP toxicity sanplirq for 
lead shall be con:iuct.ed for all identified areas, and lead sanplirq of all 
identified areas which are not alleys or driveways shall be carrlucted to 
detennine the depth to which such areas nust be excavated to achieve a 500 J;PU 
cleanup level. 

Blood Lead study 

A CXIT'prehensive blood lead stlxly shall be con:lucted on a representative rn.nnber 
and distribution of residents l'lE!al:by the site. Results shall be provided to 
the CCIIItR.m.ity as soon as possible. 'lbe study will be coordinated with am;or 
con:iuct.ed by the Agercy for Toxic SUbstances an:i Disease Registry am;or 
Illin:>is Department of Public Health and shall be carrlucted durirg ~ilium 
exposure time (i.e. sunmer 1990) • 
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Ta.raoom Drums 

All drums on the Ta.racorp pile shall be renDVed ani transported to an off-site 
secorxJary lead smelter for lead recx:Nery. 

SLIR Pile 

All wastes contained in the SUR pile shall be consolidated into the Taraoorp 
pile. 

Alleys am Driveways in Venice am Eaale Park Acres 

Based upon the FS ani the i.nspectioos a.ttl.ined above, battery case material 
shall be excavated fran all alleys am driveways in Venice, Eagle Park Acres, 
am other nearby cxmmmities in ~dl it has cx:me to be located at or near the 
surface. Sanplin3 for EP toxicity for lead shall be c:x:>rrlucted in all affected 
areas prior to l:'E!I'OO\fal. of the case material. All excavated material ~dl is -
not EP toxic for lead shall be transported to the Ta.raoorp pile for 
consolidation. All excavated material ~dl is EP toxic for lead shall be 
transported to an off-site ~-oc:upliant larxifill or treated prior to 
placement in the Ta.raoorp pile. Excavated areas shall be backfilled, if 
necessary, am paved. 

Area 1 

Based an the sanpli.rg a.ttl.ined in the Soil Sanplllq/Inspectian paragraPt above, 
all unpaved portions of Area 1, in:::ll.ld.irq the material ~dl is beneath the 
SLIR pile, with lead corx::entrations greater than 1000 REt shall be excavated 
am consolidated with the Ta.raoorp pile. '!he surfaces shall be restored with 
astilalt or sod, in acx::ordance with present usage. 

Residential Areas 

Based an the sanpli.rg a.ttl.ined in the Soil sanplllq/Inspectian parac:;r:aPl above, 
an accurate mawin3 of all residential areas arrurxi the site arrl in Eagle Park 
Acres, Venice, am other nearby cx:mramities with a lead corx::entratian greater 
than 500 RD shall be provided. All soils am battery case materials with lead 
ooncentrations greater than 500 IPn in the residential areas inticated on the 
map shall be excavated arrl consolidated with the Taraoorp pile, with the 
exception of soils am : ..... attery case materials in Eagle Park Acres, Venice, an:i 
other nearby cx:mramities v.hldl are EP toxic for lead, ~dl shall be 
transported to an off-site :RC::RA-carpliant larxifill or treated prior to 
placement in the Ta.raoorp pile. '1he surfaces shall be restored in acx::ordance 
with present usage. Every effort shall be made to remedi ate sensitive areas 
(school yards, playgroorrls, areas with highest lead corx::entrations, etc) first, 
am oo trees or stnictures or large vegetation shall be renDVed. 

Hane Interior Inspection 

nrrirg the excavation of each residential yard, an inspection of the interior 
of each heme shall be corrlucted to identify possible sali'Ces of lead exposure. 
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'!he results am recx::mneniations of each inspectioo shall be provided to the 
awrq>riate residents. 

D.lSt Control Measures 

ruri.rq all excavation, transportation, am consolidation activities con:iucted 
as part of the remedy, dust oc:ntrol measures shall be inplemented as l'lf'O?SSai}' 
to prevent the generation of visible emissions duri.rq these activities. 

RCRA=Carpliant M.ll timedia cap 

After all materials have been transported to am cxnsolidated with the Taraex>:rp 
pile, the consolidated pile shall be graded am cawed with a RCRA-carpliant, 
IID.lltineUa cap. '!he cap shall be oanstl:ucted as inticated in Figure 8 am 
shall meet or exceed the requirements of RCRA SUbtitle c, am Illirx>is state 
law. '!he prqx:sed cxmstructioo does oot lie within any floodway in the area. 

Bottan Liner 

With the exception of the exi.st.in;J Taraex>:rp pile, a clay bottan liner shall be 
constructed on all areas upon whidl consolidated materials are to be placed as 
part of this J:enedy. FOrtions of this liner an Area 1 shall be constructed 
after Area 1 has been excavated to a 1000 ppn lead clearrup level. 

Institutional Controls/Fenci.rg 

Institutional controls, sud1 as site access restrictions, restrictive 
CCIV'enants, deed restrictions, am prcperty transfer restrictions, shall be 
inplemented for the properties which contain the expan::1ed Taraex>:rp pile to 
prchlbit future develcprent of the site arrl any activities that wa.ll.d in any 
way reduce the effectiveness of the cap in adlievi.rq remedial action goals. 

'Ihe facility shall be fenc::ai in a manner sufficient to prevent access to the 
expan::1ed Taraex>J:P pile. ~ signs shall be posed at 200-foot intervals 
alorq the fence advisirg that the area is hazartia.ls due to dlem.icals in the 
waste materials am soils beneath the cap 'Which may pose a risk to p..lblic 
health. 

Grooniwater Monitori.rg 

A minimum of one upgradient am three ~ent deep wells shall be 
installed to IlKJ11i.tor water quality in the lorNer portion of the tJR;)er aquifer. 
Monitori.rq of these wells am the 14 exi.st.in;J site wells shall be con:iucted 
semi -anrrually for a minimum of 30 years am analyses shall be performed for the 
full scan Hazardoos SUl::lStaire List organics am irx>rganics. After four 
sanplirg events, consideration shall be given to deleti.rq paranvaters fran the 
list which are below detection limits for all four events. 

Air Monitori.rg 

Air IlKJ11i.tori.rq for lead am IH10 (particulate matter less than 10 microns) 
shall be performed annually at a mini.num of two locations adjacent to the site 
for a mini.num of 30 years. 
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cap Jtblitorim 

For a mi.n.i:m.nn of 30 years, anrrual inspections of the cap shall be corducted to 
identify areas requirin:;J repair. ~riate maintenan::e shall be corducted 
immediately followin;J the inspectians. 

Cont:imency Plans 

Contirqency Plans for air, grourrlwater ani the cap/soil CCNer shall be 
develcp:d to provide remedial action in the event that c:x:n::sttratians of 
contaminants in grourrlwater or lead or FM10 in air exceed awlicable stamards 
or established actia1 levels or that waste materials have migrated to the 
surface or he<xJne releasable to the air in the future. 

other Contingency Measures 

Contin;Jency measures shall be established to provide for sanplin:;J arxi rertX:JVaJ. 
of any soils located within the zone of CXliltaminatian established p..rrsuant to 
the Soils San'pli.rg/Inspection paragrat:h above with lead concentrations above 
500 ppn wh.idl are presently cawed by asJ;tlalt or other barriers rut beoane 
exposed in the future due to lani use dlarges or deterioration of the ~ 
use. 

Based a1 the information available at this time, U.s. EPA arxi !EPA believe this 
alternative will satisfy statutory requirements to: protect human health ani 
the environment, attain ARARs, be cost-effective, utilize permanent solutians 
ani alternative treatment technologies or :rescuroe :rea:wery tec:::hnologies to the 
maxim..nn extent practicable. 

Protectiveness 

'Ihe selected remedy will be adequately protective of human health ani the 
env:irarunent. RemJval. of soils arxi battery case materials in residential areas 
above 500 IPil lead, soils arxi waste materials in Area 1 above 1000 J:Pil, an::l 
battery case materials in alleys arxi driveways, ani restoration through 
awlicatians of scxi, pavl..rg, etc. will eliminate direct contact with ani 
inhalation of dust ani lead oontaminated soils arxi waste materials whi.dl may 
create a risk to human health ani the environment. Inspection of the interiors 
of hanes ani proviclin;J residents with reccmnerrlations to minilni.ze ~to 
potential irxioor CXliltamination will add an additional measure of reductioo of 
direct contact ani inhalation of dust ani CXliltaminated soils. Consolidation of 
the SLIR pile arxi soils arxi waste materials rem::wed fran the excavatians 
described above With the 'l'araCOl:p pile arxi ca_wl..rg of the resultl..rg, exparrled 
Taracozp pile, or off-site disposal of the above mentioned soils ani waste 
materials, will brl..rg all oontaminated materials to a central location ani 
provide a barrier against direct contact ani dust generation fran the waste 
materials. '!he cap, alorq with the bottan liner to be c:::onstrocted 'lU'rler all 
newly-created portions of the exparrled Taraoozp pile, will also provide a 
barrier against leachi.rq of contaminants fran the exparrled Taracorp pile. 
Transportl..rg EP toxic soils an::l battery case material fran Venice, Eagle Park 

-
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Acres, arxi other neamy c:xmu.mities to a RCRA-c:xmpliant lardfill or trea~ 
these soils prior to placement in the Taraex>rp pile will also provide prq:er 
managenent of these materials to provide a barrier against direct contact arxi 
dust generation ard leac:hin;J of oart:aminants into the groorxiwater. Mtitional 
measures to prevent exposure to cart:aminated waste materials an:i soil i.rx:lu:led 
in the selected t:emedy are: site feB::irg arxi institutional oontrols; 
groorxiwater, air, an:i cap nonitorin;J an:i associated c:ont:irgerr=y plans: ard 
establishment of CC'I'ltirgercy measures to provide for awropriate disposal of 
soils within the zone of contamination with lead oancentratioos above 500 Rn· 
Reirova1 of druns an the Taracorp pile will allow these waste materials to be 
recycled in a sec::arlazy lead smelter. Finally, a blood lead study will provide 
current, useful infonnatian to residents in the vicinity of the site with 
respect to any acute health effects tllat may be present due to exposure to the 
cart:aminated soils an:i waste materials at an:i arooJ"rl the site. 

Attainment of Ag?licable or Relevant arrl Apprq>riate Requirements 

'Ihe Superf1.lnj. ~ arrl Reauthorization Act (SARA) requires tllat remedial 
actions meet legally awlicab1e or relevant ard awropriate requirements of 
other envi.rornnental laws. 'Ihese laws may inclu:ie: the Toxic SUbst:arx::es 
Control Act, the safe Dri.nkin:J water Act, the Clean Air Act, the Clean Water 
Act, the Resoorce C:mservation arxi Recovery Act (RCRA), ard any state law which 
has stricter requirements than the oo~ federal law. 

A "legally awlicable" requirement is one which would legally awly to the 
response action if tllat action -were oot taken prrsuant to Section 104 or 
Section 106 of CERCIA. A "relevant ard awropriate" requirement is one tllat, 
while J'¥Jt "applicable" 1 is designed to awly to prc:t>lems suffiCiently Similar 
tllat its application is awrcpriate. 

In addition to ARARs, many Federal arrl state envi.rornnental an:i plblic health 
programs also develop criteria, policies, guidance, arrl prq:xJSed starrlards that 
are oot legally awlicable, rut that may provide useful infonnation or 
:recc::mnenied prcx::edures (referred to as "To Be Considered" criteria (TBC)). 
'lhese guidance or policy dcx::1nnents may be considered an:i used as awropriate, 
where necessary to ensure protectiveness. If no ARARs aci:b:'ess a particular 
situation, TBC policies, criteria or guidelines shc:W.d be used to set cleanup 
targets. 

ARARs an:i TBC criteria have been identified for the NL Site. DisalSSE!d below 
are the primary ARARs an:i TBC criteria an:i how the selected t:emedy c:x::uplies 
with them. 

0 RCRA SUbtitle C cap 

'Ihe state of Illinois has jurisdiction for RCRA SUbtitle c, hazardous waste 
lardfill operation an:i closure laws. 'nl.is is covered by 35 IAC Part 724, 
starrlards for owners an:i operators of Hazardous Waste Treat:nelt, storage an:i 
Disposal Facilities. 'nl.is regulation awlies to owners or operators of waste 
piles that are closed with wastes left in place. 'nle regulation seeks to 
minimize infiltration by spe.cifyi.rg clay type ard to prcm:rt:e drainage by 
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specifyin3 slq>in3 and tGp;oil requirements. Closure of the expaOOed Taraco1:p 
pile shall be ocn:lucted in aocordaiDa with 35 IAC Part 724, ~rt N; 
Ianifills. 'lhese requirements are ARARs for the cawin3 of the expaOOed 
Taracozp pile. 

• lead, m10, and ~itive D.lst Emissioos D.lrin3 and After o:mstructian and 
Post-calSt:ructi.an M:lni.torin:;Vcontin;Jercy Plan 

'lbe state of Illinois has jurisdicticm for AniJient Air Quality starrlards and 
Measurement Methods for lead and m10 and requirements for fl.gitive 
particulate matter. '1hi.s is covered by 35 IAC Part 212, Sttqlart B for lead and 
m10 and 35 IAC Part 212, ~rt K for fl.gitive particulate matter. 
COnstruction activities and post-constructi.cm JOOnitorin3 shall be corrlucted in 
a manner that will achieve cx:rrpli.arx::e with these requirements, 'Which are ARARs 
for these activities. 

• Gran'rlwater OJntirgency Plan Action Levels 

'Ihe state Of Illinois General Use water Quality starrlards 'Which are covered by 
35 IAC Part 302, Sttqart B, also ~ly to the grt:A.lniwater at the NL site. 
Action levels for the Gran'rlwater eonti..rgency Plan shall be adqlted fran the 
Maximum Contaminant Levels (MCis) and the General Use water Quality starrlards. 
Gran'rlwater cantin;Jercy plans will be tric;Rered if concentrations of 
contaminants in the grt:A.lniwater exceed action levels at the points of 
ccmpliarx:e • 

• Soil lead Cl.earrup Level 

rue to the fact that there is no pratulgated soil lead cleanup starrlard and 
that a cc:rrplete quantitative risk assessment cannot be perfonned at this tine 
(see ~ B for detailed explanation) , the September 7, 1989 "Interim 
Guic:ian::e on Fstablishin;J Soil Iead Cleanup Levels at SUperfurxi Sites" is a TOC 
criteria for this site. '1hi.s guidance basically recc:mnen:is a residential soil 
total lead clearrup level at 500 to 1000 ppn. 'Ihe selected remedy, 'Which 
utilizes a 500 ppn residential soil clearrup level, cc:rrplies with this guidance. 

Cost Effectiveness 

'Ihe selected remedy is i.nplementable and provides the eliminaticm of direct 
contact with and inhalation of soils and waste materials contaminated with lead 
at concentrations above levels 'Which may present a risk to plblic health in a 
c:arparable or smaller time frame and cost than other al tematives 'Which 
achieve this goal. 

utilization of Pennanent Solutions and Alternative Treatment Technologies to 
the Maximum Extent Practicable 

'!he selected remedy utilizes penranent solutioos and al temati ve treatment 
technolCXJies to the maxinum extent practicable, in that it \oiiOUl.d :rert¥JV'e 
contaminated soils and waste materials fran areas wilere maxinum hlnllim exposure 
\roiOUld occur and provide recyclin:J of the Taracozp drums. Ole to the nature of 
contaminated waste materials in the Taracozp pile and SUR piles, the 

-
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relatively low concentrations of lead in the cx:nt:aminated soils, arx:i the lack 
of dowrgradient gra.mdwater cx:nt:amination at the site, this :remedy represents 
the maxim.ml extent to which pennanent solutions arx:i treatment can be 
practicably utilized. 

Prefereooe for Treatment as a Prirx:;iple Element 

'!he selected remedy satisfies the statutocy pref~ for remedies that enploy 
treatment that achieves substantial risk reduction thrcu;Jh recycl~ of the 
Tararorp dnnns arx:i by provi.dirq safe management of waste materials arx:i soils 
that will be consolidated arx:i remain at the site. 

No treatment is provided for the Taraa:>rp pile arx:i SUR piles because, alt:hc:Algh 
treatment has been provided for lead contaminated soils an:i certain lead waste 
materials at other SUperfurx:l sites, the quantity, nature, arx:i Pl.ysical 
corxtition of waste materials in the Taraa:>rp pile create a situation where very 
little volume reduction can be achieved, stabilization is rxJt feasible, arx:i 
treatment will create a significant potential risk to workers an:i the cxnm.mity 
dur~ inplementation b.It will rxJt achieve an aw:reciable volume reduction or 
reduction in nd::lility. '!he soils arx:i ba:tteJ:y case materials fran residential 
areas arx:i alleys arx:i driveways to be consolidated with the Taraa:>rp pile will 
rxJt be EP toxic for lead. 'Ihi.s, in oonjuoction with the fact that no 
dowrgradient gra.mdwater contamination has been detected at the site, make 
treatment of these materials unnecessary arx:i i.npractical. Soils an:i batteJ:y 
case materials whidl are EP toxic for lead will be treated prior to 
consolidation with the Tararorp pile or will be disposed off-site. However, 
because this remedy will result in hazardoos sul::lstarx::es rema~ on-site above 
health-based levels (the~ Taraa:>rp pile), a review will be CX>lXiucted 
evecy five years after~ of reuaUal action to ensure that the 
:reredy cxmtinues to provide adequate protection of htnnan health arx:i the 
environment. '1he IIOnitor~ arx:i cant~ercy plans provided in the remedy will 
help to achieve this goal. 
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NL INIXJS'IRIES\TAIW:X:RP 
GRNITTE CITY, IILnDIS 
RF.SF<:NSIVENESS Sl.M-1ARY 

In accordance with CERCrA section 117, a pmlic catueit period was held 
fran January 10, 1990 to March 12, 1990, to allow interested parties to 
ca111ent on the United States Envir0l11leJ1tal Protection :Agercy's (U.S. 
EPA's) Feasibility Study (FS), FS 1d:ierx1um, and Prop:>sed Plan for a final 
ranedy at the NL Industries\Taracorp SUperfund Site. At a February 8 , 
1990 pmlic rreeting u.s. EPA presented the Prop:>sed Plan for the site, 
answered questions and accepted carments fran the pmlic. 

II. BACKGRaJND CN CXMfJNITY INOCILVEMENI' 

'!he NL \Taracorp SUperfund site occupies a.lJTost 16 acres at 16th Street 
and Cleveland Boulevard in Granite City. '!here are areas near the site 
that are nostly residential and these areas were found to contain lead 
levels which could be a health threat to the coom.mity. An estimated 
55 city blocks could be included in the area to be ranediated. 

ISSUE# 1: Serna of the local officials and hc.meowners are not convinced 
that a health threat really exists. 'nlere is no current standard set for 
lead in soil. 'lbese local officials and haneowners are questioning the 
recCJI11lE!rXjations set by ATSDR and acbpted as guidance by u.s. EPA. '!here 
is a request for blood lead testing to be conducted on the residents in 
the site area to detennine if any actual health effects exist. '!he 
officials and homeowners say this WOUld be a way to detennine the course 
of action. 

IssuE# 2: Local officials and sate hc.meowners are concented with an 
adverse impact on econanic developtent and property values. '!his 
contingent says that too stringent of a cleanup value is being placed on 
the site and ·that this is exaggerating the situation out of proportion. 

ISSUE # 3: sane residents living directly adjacent to the site are 
anxious for u.s. EPA to take action. They say that sate officials am 
property owners are nore concerned with ecoronic issues than people's 
health. 

ISSUE# 4: sane residents object to collecting the contaminated ma.terial 
am leaving it in a pile with the already existing pile on site. 

ISSUE # 5: As stated in a previous issue, there is no current standard 
for lead in soil. Potentially Responsible Parties for the site are 
arguing against the 500 ppn residential cleanup recCJI11lE!rXjation of u.s. 
EPA's Prop:>sed Plan, saying hard data backing up this recamEilda.tion is 
lacking. 



'lhese issues were identified during a February 8, 1990 p.Jblic coom:mt 
IOOeting an:l are reflected in the transcript of the meeting. Public 
caruents received orally during the meeting an:l in writing during the 
carrrent :perioo also reflect these issues. 

'!he following categories include the sumnarized responses to the above 
issues. 

1. GENERAL 

2. TEDINICAL 

3 • }fEq,'lll 

4. LEI.;M. 

'lhe ccmnents are p:rraphrased in order effectively sumna.rize then in this 
document. 'lhe reader is referred to the p.Jblic meeting transcript and 
written ccmnents which are available at the p.Jblic infonnation 
re};X)si tory. 
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General 

Gl. A harrlful. of c:awents mceived asked that the c:art:ami.nated areas be 
cleaned up with no specific l.'efen!roe to an altemative. 'nlese 
o '"'ents ~ S\JR)Ort.ive of rx:n-specific actiat arxl sane askei that 
the residents be kept infcmoed of the p:ccess ani work progz:ess. 

'!he u.s. Envircnnental Prot:ectialal~qerCJ (U.S. EPA) Regicn 5, ac'kncwledges 
the ccmnents ani SlJRX)rt of actiat at the site. As the project progresses, 
U.S. EPA Will d.istrib.1te infozmati.a1 to the CCIIIDmity thrc:u;Jh a variety of 
ways, such as press releases, newspaper advert.iseJents, diz:ect mili.rgs ani 
info:tll'atiooal. meetin;Js, either fcmnal., or infcmual., deperdin;J a1 the need. 
U.S. EPA has established an .infm:matiat repositmy 't4lere documents arxl 
infonnaticn al:lrut the site can be fam:i. It is lcx::ated in the Granite City 
Public IJ.brazy, 2001 Delmar Aven.Je, Granite City, IL. 



HEALTH-BASED COMMENTS 

EPA has received six public comments on the proposed Record of Decision 
which address the risk assessment and/or health impact to the resident~ of 
Granite City posed by the NL/Taracorp Superfund site at Granite City, 
Illinois. These comment~ and the EPA response follow~. 

Hl: We received an extensive comment (49 pages plus exhibits A-D) from NL 
Industries on the proposed clean-up plan for the NL/Taracorp Superfund site. 
Their comment is attached to this responsiveness summary. The u.s. EPA 
response is presented in two sections. The healtb-based portions of the 
comments are addressed below, and the technical portions comprise comment T6 
on page 10 of this responsiveness summary. In summary, NL Industries 
maintains that their recommended remedial action, alternative 0, fully 
complies with EPA•s interim guidance on establishing soil clean-up levels at 
Superfund sites, and moreover, that it supports a clean-up of areac;; with soil 
lead levels above the 1,000 ppm level as being fully protective of public 
health. They identify children as the group which has been shown to be the 
moc;;t sensitive to lead. They document their conclusions with a three-prong 
"risk assessment" approach: a review of the blood lead survey data collected 
by the Illinois Department of Public Health (IOPH) in April 1983, a risk 
assesc:>ment prepared by o•srien and Gere Engineers, Inc. using a modification 
of the outdated Acceptable Daily Intake (ADI) approach, and an abbreviated 
review of post-1980 literature on lead exposure which they used to identify 
the slope of the relationship between soil lead and blood lead levels in 
children. 

Secondly, NL Industries refutes the selection of the remedial action 
alternative H (a clean-up of soil to the 500 ppm level) proposed by EPA and 
the Illinois Environmental Protection Agency (IEPA) on the following grounds: 
in c;;upport of this clean-up level, EPA uc;;ed irrelevant vegetable consumption 
data, the pre-1975 Madhaven et al. study data on lead exposure to derive the 
relationship between soil/dust lead levels and blood lead levels, the work 
plan for the Cincinnati Soil Lead Abatement project which has no bearing on 
Granite Cit_y condition~, and Superfund Records of Decision (RODs) prepared 
for other, dissimiliar sites. 

U.S. EPA Response: A careful reading of the public comment prepared by NL 
Industries and of the Risk Assessment prepared by o•srien and Gere as part of 
the Remedial Investigation report for the NL/Taracorp Superfund site is 
necessary to comprehend the concerns presented. It is understandable that NL 
Industries objects to the 500 ppm lead in soil clean-up level, given the 
information presented. NL offers three 11 risk assessments" in defenc;;e of their 
proposed 1,000 ppm soil clean-up level. 

The first approach, the use of blood lead survey data collected by 
IOPH in 1983 to justify a soil lead clean-up level is flawed in many ~espects: 
a final report of this survey was never prepared by IDPH and the conclusions 
reached by the contractors for NL Industries using this data are therefore 
c;;uspect; the commenters uc;;e a combination of elevated blood lead levels and 
elevated levels of free erythrocyte protoporphyrin (FEP) in blood to delineate 
an adverse health outcome in children while a literature review indicates that 
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FEP, which is an indicator of deranged heme ~ynthesis, is a poor indicator of 
blood lead levels and other adverse health effect~; Rabonowitz et al. (Arch. 
Environ Health 1984) have ~hown that blood lead levels are not stable and 
caution against the use of a single measurement to evaluate lead exposures. 

The second approach, the risk assessment prepared by the NL 
Industries' contractors is also flawed. It uses a modification of the 
outdated Acceptable Daily Intake (ADI) approach, citing the new Risk 
Assessment Guidance for Superfund, Volume I, Human Health Evaluation Manual 
(Part A), December 1989 and the approval of EPA's Environmental Criteria and 
Assessment Office (ECAO) as justification for this approach. O'Brien and Gere 
has misunderstood that toxicity values derived in such a manner must be 
approved on a case by case basis before being used. The use of the derived 
modified dose in this risk assessment is erroneous. A major flaw in this risk 
assessment is that it fails to identify the critical population at risk, the 
child under the age of six years, and instead presents the chronic risk to the 
adult population using a lifetime exposure to lead in soil. While the soil 
lead exposure does continue over a lifetime, the most sensitive endpoint is 
the subchronic effects seen in developing children. To dilute this effect 
over a 1 i fetime exposure of 70 years greatly underestimates the risk to 
children and is completely unacceptable to EPA. If the risk assessment were 
to be done using the derived toxicity values as applied to the most sensitive 
population, children under the age of six, a clean-up level below 500 ppm lead 
in soil would be warranted, as has been demonstrated in risk assessments 
prepared for other lead smelter sites. EPA rejects this approach in favor of 
other site-specific approaches presented in Appendix B. 

The last approach to justify the soil clean-up alternative D, the use 
of three of the lowest slope factors abstracted from the literature to derive 
the relationship between soil lead levels and blood lead levels appears to be 
a conserted effort to obscure the issue. A literature review quickly shows 
that a myriad of slope factors for the soil/blood lead relationship have been 
proposed, ranging from 1.1 to 7.6 micrograms per deciliter blood lead per 
1,000 ppm soil lead. In general, the slope factors from mining sites can be 
shown to average approximately 2.0, which is about half the average slope from 
smelter sites (the median slope factor is approximately 4.0). The slope 
relationship, at best, emphasizes correlations. These estimates make no 
aS(:llllptions about exposure, bioavailability, the age range of the population 
studied, and so on, which makes the derived slope factor relationship 
tenuous. Ongoing studies supported by EPA are presently underway to further 
delineate this relationship. Until more conclusive data is available to 
support a blood/soil lead relationship, EPA rejects a risk assessment 
approach which relies on slope factors. 

In conclusion, the three "risk assessment" approaches proposed by the 
contractors for Nl Industries fail to identify a risk at all to children 
living in the area of the Nl/Taracorp Superfund ~ite, and are fundamentally 
flawed and unacceptable for use to establish a soil lead clean-up level for 
the NL/Taracorp ~ite. 

The second set of comments address the EPA selection of remedial 
action alternative H. Nl Indust'ries misunderstands the criteria which were 
used by EPA to determine the need for a 500 ppm lead in soil clean-up.level at 
the NL/Taracorp Superfund site. This goes to the ba~is for rejecting the 500 
ppm soil clean-up level. For a di~cussion of the factors used to determine 
the proposed clean-up level, this commentor is referred to the position paper 
presented in Appendix B. Comment is required on two issues that will not be 
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addressed in the position paper. The first i~ the ~ugge~tion that the work 
plan for the Cincinnati Soil Lead Abatement project wa~ u~ed by EPA as support 
for alternate H. Thi~ i~ totally erroneou~ a~ re~ults from the Cincinnati 
project are not expected to be available until June 1992, long after 
remediation at the NL/Taracorp site i~ underway. Data from the Cincinnati 
project, as well as the Baltimore and Boston projects, have been used to test 
the Integrated Lead Uptake/Biokinetic Model which is expected to replace the 
Reference Dose for evaluation of the toxic effect~ of lead. Secondly, other 
RODs have not been used to select the clean-up level for the NL/Taracorp 
Superfund site, although the conditions at several other sites across the 
country s~ggest that the use of similiar risk assessment methodology would a 
advocate a similiar clean-up level. Other RODs have been consulted to 
demonstrate a trend of more stringent soil lead clean-up levels across the 
country. 

In general, we disagree with the conclus.ion that the CDC blood lead 
level of 25 micrograms per deciliter or the proposed 15 micrograms per 
deciliter can be considered as a threshold effect level for lead. Health 
effects at the 10-15 micrograms per deciliter level have been well documented 
in numerous publications by Needleman et al. A report by Schwartz and Otto in~ 
1986 suggests that blood lead levels as low a~ 5 microgram~ per deciliter may 
be associated with minor hearing problem~. EPA doe~ agree with the comment 
from NL Industries that the incorporation of the Biokinetic Model and other 
generic and site-~pecific data into the development of clean-up levels for 
lead are appropriate. 

H2: We recieved a comment from the Tri-Cities Area Chamber of Commerce 
stressing that the issue of what the proper clean-up level at the NL/Taracorp 
Superfund site must be re~olved. They maintain that only a site-specific risk 
assessment can properly address thi~ question. They have requested that only 
areas that have been proven to pose a health hazard be cleaned-up, and that 
the clean-up begin at once and be completed a~ soon as possible. 

U.S. EPA Response: EPA agrees that the clean-up level for lead at 
Superfund sites ~hould be carefully chosen and suggests a range of value~ 
(from 500 to 1,000 ppm lead in soil), with the choice within that range to be ~ 
dictated by the site-specific characteristics of the site (OSWER Directive H 
9355.4-02). Traditional risk assessments have been difficult to carry out for 
sites containing lead as a contaminant due to the inability to determine a 
safe level for lead in soil under all conditions. Where risk assessments have 
been used for thi~ purpose, the calculations are sometime~ suspect and have 
resulted in soil clean-up levels down to 200-250 ppm lead in soil in some 
cases. EPA used site-specific considerations in the setting of the 500 ppm 
soil cleasn-up level at the NL/Taracorp site. However, EPA believes that a 
better approach for determining the proper clean-up level at Superfund sites 
is through the use of models, which are discussed in the position paper in 
Appendix B. The use of a favored model, the Lead Uptake/Biokinetic Model, 
demonstrate~ that approximately 34S of the Granite City children under the age 
of six will have blood lead levels greater than 15 micrograms per dectliter if 
the 1,000 ppm clean-up level for lead in soil i~ allowed. This would put 34% 
of the children above a level that may represent a risk of adverse health 
effects. 
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H3: We received one comment from a Granite City resident who i~ extremely 
concerned over the health hazard~ presented by the lead in the ~oil in the 
Granite City, Madison and Venice area. He has made and effort to read the 
material deposited by the the EPA in the reading file and has consulted with 
four profes~ors at major universities regarding the problem. He accepts that 
recent studies show a multitude of adverse health effects in children 
associated with blood lead level~ greater than 10 micrograms per deciliter. 
He is aware that the clean-up proposed by the EPA is not aimed at reducing 
soil lead levels to those thought to be necessary to reduce the blood lead 
levels o~children below 10 micrograms per deciliter, and he questions whether 
the EPA proposed clean-up will be fully protective or leave large numbers of 
children at risk to lead poisoning. He urges EPA to begin an immediate testing 
of all locations in the area where children play and inform parents as to the 
dangers that exist there. 

u.s. EPA Response: This resident has also learned of a report being 
prepared by the Society for Environmental Geochemistry and Health (SEGH) Task 
Force on Lead in Soil and believes that the report to be released this summer 
will give further input on this problem. He request~ that EPA refrain from 
making a decision on the ~oil clean-up level until that report is released. 

At present, the National Centers for Disease Control (CDC) has 
determined that blood lead levels equal to or greater than 25 micrograms per 
deciliter represent a reason for concern. CDC is now considering a level of 
15 micrograms per deciliter to protect for the health effects seen at lower 
blood lead levels. EPA has also adopted this "action level" for the purpose 
of the clean-up at Granite City because the significance of changes seen in 
children at blood lead levels below 15 micrograms per deciliter are not yet 
understood. The EPA is the funding agency for the SEGH Task Force on lead in 
Soil, whose report will probably be made public at the SEGH Meetings to be 
held in Cincinnati in JUly. However, the study by the the SEGH Task Force is 
just one of many efforts currently underway to delineate the impact of lead in 
various media on the health of young children. The SEGH Task Force on lead 
has recommended the use of a lead soil matrix formula, which will allow a 
variety of environmental factors to be considered in the development of a 
~He-specific evaluation of lead hazardc:. Another tool, the Lead 
Uptake/Biokinetic Model, is also under evaluation and is expected to be 
released to the EPA Regions in April 1990. The Biokinetic Model is expected 
to fill the deficit caused by the withdrawal of a reference dose to assess the 
health effects of lead. The model is more fully described in the position 
paper on lead presented in Appendix B. When site-specific data collected in 
Granite City and a soil lead level of 500 ppm is input into the Biokinetic 
Model, a mean blood lead level of 8.37 micrograms per deciliter is predicted, 
with approximately 8.5 percent of the children predicted to attain blood lead 
levels greater than 15 micrograms per deciliter. EPA believes that the clean
up level of 500 ppm lead in soil is appropriate because further reductions in 
food lead levels are anticipated due to the removal of lead-containing soils 
and to the reductions in allowable release~ of lead to the air and in the 
water expected from changes to the National Ambient Air Quality Standard and 
the National Primary Drinking Water Regulations later this year. 

H4: We also received a comment from Bobby G. Wixson, Dean of the College 
of Sciences, Clemson University, South Carolina; He is one of the professors 
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~elicited by the above Granite City resident and the Chairman of the SEGH Task 
Force on Lead in Soil. He stressed that the task force remains convinced that 
a matrix approach to a site-specific location and population at risk be used 
rather than a single number or abatement approach applied to all sites, and he 
provided a copy of the May 1989 presentation on the status of the SEGH Task 
Force in which the matrix approach was pre~ented. He voiced a concern that 
Region V not adopt a 500 ppm lead in soil level as an interim guideline 
without knowledge of the target blood lead ~oil matrix model. He advised that 
the clean-up level might actually be higher or lower than 500 ppm if ba~ed on 
the health criteria used to derive the SEGH model. 

U.S.EPA Response: While the Interim Guidance on Establishing Soil Lead 
Cleanup Levels at Superfund Sites (OSWER Directive # 9355.4-02) sets forth an 
interim soil clean-up guideline for total lead in soil at 500 to 1,000 ppm, it 
also allows that •site-specific conditions may warrant the use of soil clean
up levels below the 500 ppm level or somewhat abo~e the 1000 ppm level•. This 
latter clause has recently been used to set a residential soil clean-up level 
at 250 ppm in another region. The use of the SEGH Task Force matrix model is 
one method for achieving a site-specific guidance level for clean-up. 
However, recent and frequent conversations with the EPA Office of Research and'-' 
Development concerning thi~ matter indicate that the model favored by that 
office is the Lead Uptake/Biokinetic Model, which ha~ already been largely 
validated. When site-specific data from the NL/Taracorp Superfund site are 
used in that model, a cut-off ~oil lead level of 500 ppm can be ~hown to be 
appropriate for the Granite City site clean-up. Actual parameter value~ used 
in the model can be found in Appendix B. 

H5: We received one comment from a Granite City resident who had 
chronicled a hi~tory of multiple deaths due to cancer and heart disease in her 
family and in her husband's family. She expres~ed a concern that this history 
of disease was directly tied to the lead and other foreign particles in the 
air and in the ground in the area. She believes that "there is a clear and 
present danger" due to the lead in the soil and urges that the EPA clean-up 
project begin immediately. 

u.s. EPA Response: This resident's concern that thi~ history of family ~-
illness is related to the lead and other foreign chemicals in the air and in 
the ground is probably warranted. One of the primary concerns of the EPA is 
that residents of highly industrialized areas are exposed to a complex mixture 
of toxic chemicals, which can enter their bodies from the air, water, contact 
with soil and food products. In addition, personal habits such as smoking and 
over-eating, genetic factors, and exposure~ received in the workplace further 
predispo~e the body to diseases such as cancer. With so many factors 
operating to cause some types of cancer, it is difficult to trace any 
particular incidence of cancer in this resident's family to a single cause 
without careful documentation. However, the concentration of toxic pollutants 
in the air, water and soil have sometimes reached very high levels in the 
pa~t. The EPA has strived in recent years to reduce the levels of such 
pollutants and their related health effects. In Granite City, we will 
continue to pursue whatever clean-up is necessary to reduce the danger to 
these residents from exposure to lead in the soil, and we will make every 
effort to move forward with this clean-up with expediency. 
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H6: We received a comment from the Illinoi~ Department of Public Health, 
which offered four points for consideration. Their primary concern is that 
they have been told that a risk as~e~sment could not be performed at the 
NL/Taracorp Superfund site because an EPA verified Reference Dose for lead i~ 
unavailable, and they object to that premise. Secondly, they question the use 
of a generic clean-up level in the range of 500-1,000 ppm lead in soil, 
arguing that this is a CDC generated level and CDC itself has often not 
recommended soil removal until the lead level reaches levels as high as 5,000 
ppm. Th~~ argue that the use of a generic clean-up level sets a dangerous 
precedent which allows IDPH to propose multiple other sites in the area for 
inclusion on the Superfund list. They go on to suggest that biomonitoring of 
the population in the form of repeated blood lead level testing of area 
children, testing of domestic animals (dogs and cats) residing in the area, 
and such could be used to resolve the issues of risk assessment and clean-up 
objectives, and they urge that a carefully designed and implemented 
biomonitoring program be instituted in Granite City. Their final comment 
addresses the perceived need for an educational effort to answer questions 

. raised by citizens and urges that an integrated joint effort between agencies 
be used to answer citizen concerns. 

U.S. EPA Response: The concern that a traditional Superfund structured 
risk assessment cannot be prepared for the NL/Taracorp site has already been 
discussed in the response to the comments from NL Indu~tries (Hl) and the Tri
Cities Chamber of Commerce (H2). Region V agrees with the rationale that a 
generic clean-up level should not be used at any Superfund site, and that 
site-specific factors such a~ populations at risk, bioavailability, etc. 
should be considered in setting such clean-up levels. The comments and 
responses presented in H3-H5 and in Appendix B suggest the approach that EPA 
believes is reasonable to address this concern. EPA strongly disagrees with 
the premise that the clean-up at hazardou~ waste sites should be limited 
because ~uch a clean-up may set a precedent for the potential clean-up of 
other areas which have become contaminated through other routes. EPA 
recognizes that there may be other lead contamination problem~ in Illinois, 
and encourages· that other ~uch sites be identified and assessed for inclusion 
on the NPL. This, however, is ~ot a comment that is specific to the 
NL/Taracorp site. Clean-up levels below 500 ppm have been accepted at other 
sites. In response to the third comment set forth by IOPH, EPA is not adverse 
to the biomonitoring of sensitive populations exposed to soil lead in the 
Granite City area and suggests that women of child-bearing age as well as 
children under the age of six be especially targeted for a biomonitoring 
program. A blood lead study has been added to the selected remedy in response 
to public comment~. However, EPA believes that the soil lead levels at the 
NL/Taracorp site represent an present and on-going hazard to these segments 
of the population and is reluctant to postpone any remedial activities in 
favor of a data-gathering endeavor. IDPH's suggestion that an educational 
effort is needed to address citized concerns is a good one. EPA has already 
delivered, door-to-door, one Lead Guidance Fact Sheet to residents in the area 
and has begun the preparation of more complete guidance to be distributed 
before the summer ~eason when children face the greatest exposure to lead in 
soil. EPA would welcome input for inclusion in this latest flyer. By 
distributing this information early, EPA hopes to keep soil ingestion and 
thus, blood lead levels at a minimum during the period required for further 
soil sampling and the development of the soil removal activitie~. 
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Technical 

Tl. 'lWo CXIII'llel1ters sent u.s. EPA infcmoaticn reganting the locaticn; of 
other areas aram the site where batteey case material 
potentially came to be lcxated. 

U.S. EPA Respalse: U.S. EPA thanks these OCIIIDel1ters for pravidiniJ very 
useful ~onnaticn •. A{:prcpriate follow-up will be taken in these areas. 

T2. One cx:mnenter requested that material subnitted to u.s. EPA be 
inclu:3ed in the Administrative Recoxd for the site. 

u.s. EPA Respalse: '1he material was placed in the Administrative Record for 
the NL Site, and where awrqniate, backgroun:i infcmoaticn regarclir¥;J Tn1st 
454 was cou:ected, as stated in the material subnitted. 

T3. Falr cxmaenters stated that Altemative A (No Acti.al) is the cnly 
altemative havin;J any merit and that further stnlles are needed before ...,J 
any action is taken. 

u.s. EPA RespcrlSe: Altemative A-No Acticn is i.nappJ:cpr;iate due to the fact 
that waste materials and soils \oltrlch may PJSe a risk to human health and the 
envircnnent 'Wall.d be left in place withalt any treatment and that it does 
not ca~ply with all 81=Plicable federal and state laws. u.s. EPA feels that a 
cleanup level of 500 parts per million (ppn) will be protective of the 
p.lblic health in the area of the NL site. Iead levels in residential areas, 
the 'l'arac:X)zp pile, and st. IDui.s Iead Recyclers piles rar¥JB frail 1% to 30%, 
wdl is 10 I 000 ppn to 300,000 ppn lead. It is unaooeptable to take no 
acticn ~ :peqlle may be exposed directly to lead cxxaca&traticn; of this 
magnituie. Additionally, allc:JNin;J the '1'araocnp pile and st. Iarl.s Ieacl 
Recyclers (SUR) pile, both of which OCI1tain cbaracteristic ha.zazdals waste, 
to remain un:xwered is not in ca~pliance with the Resource o:mservatial am 
Recaveey Act (~) • It is not necessa.ey to cx:nhlct further stu:ii.es before a 
remedial acticn is selected for this site. tata gathered duri.rq the Remedial 
Irwestigaticn are sufficient to i.rdi.cate that a lead c:xmtam:inaticn problem '-.-1 
exists at and aroon:i the NL site, and available gui.c:)aro! and natialal. and 
site specific lead data are sufficient to select a residential lead cleanup 
level for the site. However, further sttxlies, ir¥::1\din.;J a blood lead study 
and extensive soil sanpU.n) will be umertaken durir¥J the design of the 
selected remedial acticm to provide residents with cunent blood-lead 
infcmoatian and to detennine exactly web areas DllSt be excavated and to 
what depth. 

T4. one cu••"enter Sl.JAX)rted the selecticm of Altemative Hand questioned 
whether residents 'Wall.d be made aware of the results of soil sanplin;J 
cxn:luctej en their pl:q)erti.es. 
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u.s. EPA Respa1se: u.s. EPA ac1a'DileciJes am awzeciates the SURX>rt for 
Alternative H. '!he selected t:emedy is Alternative H, with five elements 
added as listed in t:espOllSe to o '"'Eilt '1'9. Results of soil sanpli.n;J to be 
ocrnuctecl as part of the selected t:auedy will be made available to the 
specific J:eSidents as well as the txm11mity at large. 

'1'5. 'Dlree CXI1IIIellters reo ••••a dad that Alternative G be selected to 
:t'f!1119djate the NL Site. 

u.s. EPA Respase: 'lhere are advantages to Alternative G, namely the 
oazplete rEDDVal. of all ocmtaminated amas fl:an the Granite City anaa, lllhich 
also waUd :reDDVe the vast mjority of waste mterials Wich cxW.d 
ocmt.ribut:e to f'utm:e gramiwater cx:ntaminatim in the area. Hc:M!ver, these 
advantages are outweighed by the potential for adverse short tenn health 
bpacts ard the in::t'eased cost of Alternative G. DJe to the nature ard 
wettabillty of waste mterials in the· Taraocnp pile ard SUR piles, 
excavatim of these piles will generate lead ocmtaminated a.il:boJ:ne dust Which 
may create an adverse .inpact to pmlic health. Althcu;Jh dust SlJR)n!SSiat 
tedlni.ques can be used to minimize emissions, it is n± expected that these 
tedlni.ques will be fully successful in preve1'1tinJ releases to the air ftan 
these piles, Which are CD'ltaminated with up to 30%, or 300,000 :r;:pn, lead. 
Additiatal.ly, transportation of ocntaminated materials to the nearest RCRA
OCilpliant hazaJ:dous waste larntill (Which is several hunlred miles away) 
creates the potential for t.ransportatim accidents ard further releases of 
dust to the air. 'lhe t:eeyelin;J effort ird.u:led in Al.temative G involves 
marual separatim steps Which waUd expose wrkers to lead oontaminatim. 
lastly, the cost of Alternative G is between two am three times that of 
Alternative H. Ultimately, alt:hcugh Alternative G rem:wes the waste 
materials fl:an the Granite City Area, the wastes 11I.1St still be managed at the 
facility in Which they 'WOOl.d be deposited. '!his facility woold have a bottan 
liner ani leachate oollectim system, Wich 'WOOl.d n± be pravided. umer the 
entire expan1ed TaraOOJ:p pile. Jb1ever, the selected remedy, ird.mes the 
requirement for a Cca1tirgency Plan which 'Wall.d provide for cleanup actim if 
the gramiwater bea mes contaminated in the future. 'lherefore, U.S. EPA 
feels that the selected re:na:ly will provide the same degree of actual 
protectim as Alternative G, an:i so, is the JOOSt cost effective alternative. 

'1'6. Qle OIIMienter sutmi.tted an extensive set Of tec:tmi.cal 0 1111ents 
J:egardirg the Feasibility Sbdy (FS) , FS Medum, ani P.tc:p::sed Plan, 
tmich are attached at the en:l of this Respcmsiveness SUDmary. .An:rt'her 
CUIII&lber irxxD::porated these <XIli1euts into their am cumeJt. 

u.s. EPA Respalse: (Refer to att:ac:tJment to this Respcmsive &mmary) 

T6a. Paragrapt IV. D. of the Oilli&Jt letter is entitled 1'EPA's Reliance on 
the Records of Decisial to select A Cleanup Level for the Taraoorp Site 
Ckl'lt:ravenes the Interim Qlidance am is Scientifically ~riate". 

u.s. EPA did oot rely solely a1 other Records of Decisim (lQ)s) in selectirg 
a 500 :r;:pn cleanup level for the NL Site. Site specific OCXlSiderations, 
studies, ard data were used in the selection pzooess; however, as stated 
earlier in this Iespolse, other 1Q)s were useful fl:an the st.arqx>int of 
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i.rxticatin] a recent national tJ::end toward mre strirqent soil lead cleanup 
levels. 'lbe o ""enter is oot:rect in statin;J that each site for which a RD 
was reviewed has a unique set of oc:niitials am that a direct OCJ'f'PU"i.scn of 
these sites to the NL Site was JY:Jt possible. 

T6b. Sectien V of the 011••ent letter is entitled "AlteJ:native H is neither 
Q:st Effective Nor Tectmically Feasible". Paragrapl A ~ ••••a Its en the 
oost estimate. 

'lhe Oll"enter is cmrect in statirg that u.s. EPA's $25 millien estimated 
cost was JY:Jt prepaJ:ed by O'Brien & Gere, NL's ocmsul:tant, am that u.s. EPA's 
calcul.aticms scaled up the costs develc.ped by O'Brien & Gere for· Alternative 
D. 'lbe OliMienter also states that a 20% deviaticm in costs duriJ'q the FS is 
within the expected rarge of un::mtainty in FS estiJiates. U.S. EPA agrees 
with this statement and ackncwleci]es the efforts of the o ••••enter in 
prcwi.d:ilq a cost estimate of $30 millicn. It is possible that this is a lDOl:e 
aoc::urate estimate than $25 mi 11 ial; however 1 it 1lllSt be pointed Out that many 
assuaptj.cms1 saue of which are very ~tive (e.g. 100% ~iticn of V 
access) are used to gaaerate cost estimates. A mre accurate cost will be 
provided durin; Renedial Design for the NL Site, when actual 1'lUDi::lers based on 
sanplinj results am aocass ~eements will be available for variables which 
are cnly assnmed or estimated at this point. U.S. EPA &tams by its estimate 
of $25 millien for Altenlative Hat this stage of the project. Elements 
a&Bi to Alternative H as result of plblic ~ 11•1ent have not been oosted; 
however, it is anticipated that, other than~ measures (see 
response to Oii«i!ellt '1'9) 1 lllhic::h will not exceed $10 millial, these aaliticnal. 
measures will not exceed $3.8 millien. 

T6c. Paragraph B of Secticn V CXIluetrt:s en the illplEIIIPlltatiat time for 
Alternative H. 

U.s. EPA acknowledges the efforts of the cc ••••enter in prov.i.c:lin) an estimate 
of seven years for iDplementatim of Alternative H. u.s. EPA did JY:Jt i.Jx:lude 
the period required for Remedial Design in its estimate of 1 1/2 - 2 1/2 
years for illplementaticn of Al.temative H; this aocx:mrt:s for a discrepancy of '-.-/ 
ooe year between the two estimates. U.S. EPA estimated awrc»dmately 112,000 
cubic yards of soil to be excavate, which is 70% of the 160,000 cubic yards 
estimated by the o ••••enter; this aooounts for a d.i.screparcy of ag>rc»dmately 
1 1/2 aaliticnal. years between the two estimates. U.S. EPA did not add in 
the excavaticms of Venice and Eagle Park Acres as an aalitialal time period; 
it was felt that these excavatia'lS OClUl.d occur o:acurrently with those in 
Granite City and Madiscn. '!his aooounts for an additicnal. discrepancy of 
ag>rc»dmately 1/2 year. SUbtractin;J the above 11EtltiCI1ed di.screpan:ies for 
the o •••••renter' s time estimate yields a resultant estimate of four years. 

'lhe remainin;J discrepancy between the two estimates stems fran the estimate 
of the mJI'Dber of crews that can reasonably wonc en the project at any given 
time without creatin] traffic prd:UE!IIS, etc. 'lhi.s is a judgment call,. ani 
u.s. EPA felt that DDre crews could work at any given time than did the 
catmenter. As a result of this cu•••ent arxi additialal. review of the 
situatien, u.s. EPA has c::han;Jed its estimate to 2 1/2 years, eliminatin} the 
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rarqe of time (1 1/2 - 2 1/2 years) presented in the P:tq"JOSed Plan. 'lhe 
elE!Illellts added to Altema.tive H as a result of p.Jblic o ""Eilts will not 
c.han:Je this time estimate far <DlStructicm. 

T6d. Paragrapl C of Section V o .... ...., Its at the tectmi.ca.l infeasibility of 
illpl.EIIIeJltin:J Alternative H. 

As part of the selected remedy, additional prcperty JIIJSt be aoquired, or the 
material Jl!:lSt be disr<'f*rl of off-site -Trust 454 pl:'q)erty is better suited for 
the expamed Taraccnp Pile sime atly a small portiat of Trust 454 that walid 
be ~ far tbe pile 'Walld be at the alter edJe of the 100 year flood 
plain. 'lhe ~fected area at Trust 454 is rot in the "floodwaY", so no 
additiatal. pemits would be required; it is, ~, at the very edge of the 
portiat of the 100 year flood plain web is marked as "minimal floodi.rg". 
Fraa the map, it A['{'Mrs that durin;J a 1oo-year flciod event the water would 
OCIIIe right up to the eci]e of the expamed Taraool:p pile, as it walid to the 
exi.st:in;J Taraocnp pile arxi the SUR piles. If necessary, barriers c:xW.d be 
blil.t ·aroom the sait:h am west sides of the expamed pUe; 'llc:MNer, even 
withc::ut barriers it does rot ~ that a 100 year flood event woold hann 
the .integrity of the cap or result in any threat of :releases into the 
envircnDent. 

'lhe o ""Enter is cmrect in statilg that the soil lead sauplin} dale to date 
is nat sufficient to delineate all areas ara.1ni the site requi.rin] 
remediatim. AaiitiCX'lal. sauplilq will be perfomed durin; Remedial Design to 
provide this infcmnatim. 'lhe figure identifyilq areas 4 t'JlrQlgh s in the 
Pl:opoeed Plan represents atly a best estimate of areas requirin;J remediation 
based CX'l data gathered to date. 

'1'6e. Sectian Vis entitled "Altemative H's IJx:reased Risk to Residents arxi 
Mverse Inpacts on the C)mJJmity arxi the Erwircnnent Are Not Justified 
by the Minimal Prot:ectiat it Provides." 

u.s. EPA disagrees with this statement arxi the oan=lusioos drawn in this 
sectim, with the exceptioo that truck traffic involved in inpleiiElltin;J 
Alternative H in::reases the risk of traffic accidents, as cxmpared to 
inplE!IIIel'ltinj Alternative D. U.S. EPA has analyzed the short-teen i.Dpacts 
involved with inplE!IIIel'ltinj Alternative H (i.e. rem:wilq ~tely 112,000 
cubic yaJ:ds of ocntaminated soils fran an estimated 58 city bloclcs) as part 
of the analysis of the nine criteria. Prcper \lett.iJ'g of soils arxi 
CCI'lStructicm arxi transp:lrtatia'l p:ooednres can be euployed such that visible 
dust Elllissioos will be pzevented am adverse .inpact to the c:x:ammity will be 

. minimal. 'lhe t.ec::hoology, equipaent, arxi procedures exist to do this 
effectively. U.S. EPA recognizes the short-tenn illpacts involved in 
inplE!IBlt:i.rg Alternative H ard feels that the benefits resultin;J fran the 
rem:wal of soil ocntaminated with lead above 500 AD cutweigbs these 
potential hpact:s. U.S. EPA also feels that inplE!IIIel'ltinj Alternative D is 
.i.nawrcPrlate sjn:,e Al.temative D alla-"S large quantities of lead 
oantaminated soil with OOJU:Utratioos above that Web may cause an adverse 
plbl.ic health .iDpact (i.e. above 500 AD) to remain in place. 'lbe elements 
adBi to Alternative Has a result of plblic mmtelts will not significantly 
blpact the above response. Only the potential additialal excavatioo in 
Venice, Eagle Park Acres, ani other neaxby CCillllD'li.ties will increase tnlck 
traffic, however, this increase is estimated to be minimal. 
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T7. cme CCIIIDeJ1'ter was OCilCemSd about :futu1:e blood lead t.estin;J and past 
IDFH blood lead testin;J, emissioos durin;J oonstructial, the lerqth of 
time it took to get infomatiat to the plblic abait the ocntamination 
prd:>lan at the site, and further soil testin;J prior to excavatioos. 

u.s. EPA Respalse: 'lhe results of soil lead testin;J were released to area 
residents :in 1988, prior to the release of the RI Report. 'lhe RI Report was 
released iJl early 1989. An availability sessial was· held in Octc:iler 1988 to 
disoJSS the results of soil lead t.estin;J with residents. Althcu#l several 
local politicians at:ta'lded, no residents came. IUri.n:J this plbl.ic oa•"etlt 
period u.s. EPA discaveJ:ed tbat usin;J the local newspaper and other u=dia 
does nat effectively dif!SE!!Iinate infomatiat :in the affected txm11mities 
aroon:1 the NI,ITaraccnp Site. Information was provided effectively by hal'xiin'] 
aJt fact sheets door-to-door, arxl this practice will. cant:.inJe in the future. 
So, alt:hc:u]h the infm:mat:ial provided in Jamary 1990 may seem relatively 
l'lSlll11 u.s. EPA has been pnwidin;J infomation .t:lu:cujl the u=dia as it has 
becxiDe available. 

u.s. EPA camat pnwide a respalSe for the lllinois DeparbDent of Public 
Health (IDHI) zegal.'din;J its ocniuct of a blood lead sb.dy in 1982; hcMNer, 
:in respalSe to plblic OIIIIEUts received, u.s. EPA has added the requirement 
for a blood lead stOOy to the selected remedy. 'lhe stOOy will be perfonned 
by or :in oa1sul:tatiat with IDFH durin:] the SUIII11el:' of 1990 and will be 
designed to pnwide cunent informatim at potential health effects 
associated with site ocntaminatiat. Blood lead testin;J is the m::st effective 
means available to detemine whether acute effects due to lead oart:amination 
may exist :in the cxmrunity. 

DJst ocmtrol measures i.rx:llded :in the selected :remaly will be illplemented 
durin;J ooostructi.at activities. '1hese measures, which will primarily ooosist 
of 8R>lyin;J water to soil to be excavated, will be eDplayed to prevent 
visible emi.ssioos of dust and will mi.n:ilni.ze any adverse health effects 
arisi.rg ciurirq OCI1S1:ruction. 

Regardin;J additimal soil sanpl.in;J, the selected :remedy i.rx:ludes extensive '----"' 
sanplirg of each yard in the suspectsi zooe of oart:aminatiat am all 
awlicable alleys, driveways, and yards .in Venice and Eagle Pal:ic Acres to 
detennine exactly w.dl areas llllSt be excavated arxl the extent of excavatim. 
'1his will be perfomed before excavatim begins. 

'1'8. One o:maenter expressed SUR,X>rt for Alternative H and asked if any or 
all hooses will be de!IIDlished as part of the selected :remedy. 

u.s. EPA Respalse: u.s. EPA aclax:Jwledges and ~iates the SlJRX)rt for 
Altemative H. No cie!rtk)litim of hooses will be perfomed as part of 
Altemative H, the selected :remedy. 

T9. 'lbree ocmnenters expressed COJ'nml over the negative ecxmani.c i.Dpact 
the selected :reualy will have on the surrouniinq areas, i.rx:ludirr;J 
prd:>lems with the resale of prcperty in the zooe ~dl has been 
labelled "oart:aminated". 
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u.s. EPA Respcmse: u.s. EPA can understani the ocnm.n citizens have for the 
resale value of pn:perty in the "CXI'ltaminated zooe," as well as the ecxn:mic 
iDpact the selected xE&dy cxW.d have m the~ axeas. '!be u.s. 
EPA llllSt, . b:Jwever I ocnrl.der ri.s1cs to human health and the envircDDent fran 
the cx:ntaminaticm to be mr tc:p priority in a1h ssizq this SUperf'urn Site. 

Bear in min:l that the oc:ntaminatial exists no matter What xemedy is selected: 
it is, in fact, . the cxnt:aminati.al, nat the cleamp, that is the tme culprit 
in ter:ms of arq real or perceived stigma result:in; in lowered property 
values or-negative ecxn::mic inpcts. 'lhe selected remedy will result in a 
cleaner, healthier livin;J envircnDent in the affected axeas, paxtiallarly in 
light of the fact that theJ:e will nat be a cxmt.irJ.1iJq sarroe of ai mame 
oc:ntaminaticm, and the xesidential prqeti.es will be left with the same ar 
better appearance than they aJr%'81tly have. '1his shalld ulti:mately result in 
in:::reased property values. Alt:hcugb the Taraooxp pile will reaain in place 
and be expamed, after the cap is cxmpleted, it will be less of an eyesore 
and less of a thxeat to human health and the enviram::nt than it has been all 
the years it has been part of the Granite City landscape. 

TlO. '!\«) OCIIIDel'lters ~ cxn::mn about whether PJblic o• .. •ents waU.d 
have arrs beariig m u.s. EPA's final decisim m the selected um:dy. 

U.S. EPA Respa'Jse: U.S. EPA ~tes the 0""iSJts it has received 
regardinJ its Pl:~ Plan for cleamp of the NI,I'l'araool:p Site. Five 
elements have been added to Al.tel:native H as a result of p.Jblic o *'"Ants 
(Altemative H, as emended by the additioo of these five elements, is u.s. 
EPA's selected xenely) : 

1. Blood lead sauplizq to provide the cxmrunity with cuxxent data en 
potential aOlte health effects associated with site cxnt:aminaticn, to 
be ocn:iuct:ed in SUJIIIEr 1 19901 

2. Inspection of the interiors of hates on pxqlerty to be excavated, to 
identify possible additia'lal. scm:oes of lead exposure and xeo ""eM 
cq:pxq:>riate actioos to minimize exposure, 

3. Inspecticm and remediatial of additiooal. axeas of cx:ntaminaticn in 
Eagle Park Acres, Venice, Granite City, and Madism \hi.ch \!ere nat 
identified in the draft FS Report, and 

4. Developueut of ~ measures to pravide for sauplizq and prqer 
di5p'Sal. of arrs soils within the zcme of CXIltaminaticn with lead 
cx:xD!I'ltratioos abcwe 500 AD wch are presently caRBi by aspw.t or 
other barriers b.tt }:eot me exposed in the futuxe due to lard use 
~ or deterioratiat of tip exi.stirg use. 

s. Qxlstructicn of a battaa clay liner umer newly oanst:xu::ted pxtiCX'lS 
of the expanjed Taracmp pile. 

Tll. Q1e o "*'A Iter listed a series of questions Wi.c:h are answen:d below. 

Q. tl1at level of lead is in site area fS and b:M DJCb dizect 
CXI'1tact wall.d it take to becD!e dargerals to J1tf health? 
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R: '!he lead levels in site area #8 ran:Je fran just over 500 JPil to 
~tely 2500 RJll• It is nat possible to detenni.ne how DllCh 
dizect c::x:I'Jtact it 'Wall.d take to beo "e ~ to the oc ""E!Ilter' s 
health. Each Wivi.dual. has a different reactiat to lead exposure. 
U.s. EPA has selected the 500 RD cleanup level to be protective of 
sensitive individuals. 

Q: can I sen:l a sauple of my yard and have it tested? 

R: Eadt yard whic::h JJBY require cleanup wUl be tested to debmnine the 
depth of excavaticn required. '!his test is anticipated to begin in 
early 1991, so the cx:mtenter's yam wUl be tested then. It may be 
possible to arrar¥Je for sane limited t:estin) prior to that time for 
persoos ..me want to have informaticn prior to 1991; b::Jwever, nat:hin;J 
has been plamed at this time. · 

Q: Wc:W.d the :residents be allowed to stay in their banes durin;J 
oonstructi.at? 

R: Yes 

Q: Wc:W.d u.s. EPA have to tear up fences to renDVe the soil? 

R: 

Q: 

R: 

No, shovels wrul.d be used for excavatin;J tight spots, sudl as fences 
and alcxq driveways and foomatialS. 

Wc:W.d trees be damaged by this soil rel'IKNal? 

We do nat elCpeCt ~ trees to be damaged; however, sane shallcw roots 
JJBY be slightly damaged. '!he excavatiat 'Wall.d be inplemented in a 
marmer to minimize potential damage. 

Q: After work oarpletim, 'Wall.d realtors have to mentim anytlrln;J to 
potential b1yers in the area? 

• 

R: Yes, UI'Xier the Illinois property transfer laws, the prior V 
oontaminaticm of the property will be documented; however, the cleanup 
will· be also ·be documented, and this will in:iicate to potential buyers 
that the property has been cleaned up to levels 'tobich are CDlSidered 
protective of plblic health. 

Q: When wrul.d the work start? 

R: It is projected that actual excavaticn activities wrul.d begin in 
later 1991 or early 1992. 

T12. One oc:mnenter ~ criticism of Altemative H. 

u.s. EPA Resp:l1se: No response is really neoessaey sirre no reasoos 
for the criticism TNere cutlined. U.S. EPA awreciates the o:atmeJlt. 

T13. One oc:mnenter stated that an imepen:1ent finn slDlld cxniuct testirq to 
detennine the BC:q)e of soil oontaminaticn before ~ JOOre hysteria is 
cteated witlnlt facts. 
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U.S. EPA respc:mse: Test.iD;J CXI'1duct:.ed to date clearly indicat:ad that there 
is a soU lead cx:ntam:inat.ia pt'CblaD at and axcuni the NII'1'aracatP Site. 
FUrther soU t.est.irq will be ~ to deteminli mic:h. yards aJSt be 
excavated ard to mat depth. U.S. EPA :a:egrets any hysteria that may have 
been craatad durin;J the J:1!IIIEICly salect.ial process. ~the ptooeee, 
u.s. EPA has clearly stated that the situatial at the NL site is nat an 
~ situatial but that claamJp is requiJ:ed to prevent potential chralic 
health effects that llllJ.Y arise tJ:aa exposure to CXI'lbmdnaticm at and anuxi 
the site. 

Tl.4. Cl1e O""*"'lter ~ Altarnative D, ptcposa:i that residence located 
within the 1000+ AD za1e be pm:based, razed, excavated, am that the 
areas be J:eZa'led as CCIIIIIB%Cial: stated that 1IICdc shalld o '""SR:a as 
socn as possible: and ~ the CXI'lduct of a blood lead st:my prior 
to the 0 ""HlOEIDEid: of any watk at the site. Anat:ber O""'rilter 
~ Altemative D ani subllitted a petitial with ~tely 
300 signatures. 

u.s. EPA Respcmse: Alternative D is nat acx:eptable because soUs and battel:y 
case materials cxmtainirq lead ca..:ad::ratials abaYe levels lllhic::h may pt: esesat 
a risk to pmlic health are allowad to remain in place urx:Jer Alternative D. 
'!his is nat an accept:able situaticm. 

Razin;J ani excavatin;J haDes is nat ~iate. 'lbe mea can be cleaned up 
to levels mic:h will be protective of the p.Jblic health withalt creatirq sudl 
a major disrupticn to the residents mo live there ani withalt such a high 
cost. '!be idea of J:eZa'liJ'¥j certain areas as CXIliDeXCial is int:eresti.n:J but is 
nat within the realm of u.s. EPA's authority, and pt'd:)lems exist with this 
due to potential disrupticm of residents mo presently live there and the 
fact that the cu:eas will be cleaned up to protective levels urx:Jer the 
selected reualy, maJciJg J:'eZCili.n) patentially DDOt. 

u.s. EPA will experd every effort to Olll'f"!!'D! work as socn as possible. 

A blood lead stuiy has been added to Alternative H as part of the selected 
:a:emedy: however, set:tilvj soU lead cleamp stamards fran a blood lead stuiy 
is nat cqp:oprlate, far reascms art:linecl in the respa1se to O"••eat m.. 

SUfficient data have been collected to date to select a cleamp level far 
lead far this site, and postp:miJ1g nmedy selecticm far further strdies 
oc:mt:radicts the abave-stated desim to o ••••wx::e work as soat as possible. 

Tl.S. Cl1e o ""eiter ~ a site specific, risk-based ~ far 
sel.ectiDJ a cleamp level ard ~ cat:Pin;J of oc:11t:aminated cu:eas 
(Altemative B) as +...gxiSed to J:aiDVal. of soils. 

u.s. EPA Response: To the extent possible, u.s. EPA used a site specific 
risk-based ~ in select:.in;J the 500 AD cleamp level far the NL Site. 
A OCJlP].ete, quantitative risk assesenent c:xW.d nat be perfocaed far reasalS 
cutlinecl in the respa1se to o I"•Hit ID.. Given this fact, U.S. EPA used 
cq:plicable guidar¥:e, available data, and site specific factors, such as the 
form of lead depositicm presesat, the type of (XIIIIIlvUty, and the fact that 
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residential areas are present aroorxl the site, to select the 500 AD cleamp 
level. 

O!R>i.n;J, as CAltlined in Al.temative B, is mt awzqn=iate for :residential 
areas aram:l the site because soil with lead CDlOel1t.ratial above levels 
which may present a risk to plblic health are allowed to remain in place ani 
can easily becxme exposed in the future due to gcu:den.in;J, excavatia'l, etc~ 
It is inpossible to ensme the integrity of the cap in eadl :nsidential yard, 
am ~ of the ocnt:aminated soil is more protective ard ~te. 
O!Wilq will also raise the elevatial of all cawed areas, whicil may present 
runoff/erosia'l prd:llems. Al.arq with DDlit:orinJ ard instituticn1l controls, 
cawi.n;J is ~te for remediatim of the expanjed Taraooxp pile ard 
iJx:l.uded in the selected :raaely for that :r:eason. 

T16. Qle O'l"enter stated that: 1) all actims a1·the NL site cleanup 
prqa=al s be p1t a1 oold until blood lead testi.rg is ocn!ucted a1 
residents in the designated areas, 2) u.s. EPA has caused severe 
eca'lCIIlic prd:llems for l.an:iownel:s ard the City of Granite city, 
lllinois thrcu:jl inadequate st.ndies ard their subsequent release to 
the plblic, ard 3) the IDHI blood lead stmy of 1982 did not imicate 
elevated blood levels in the residents tested. 

u.s. EPA Respalse: st:ateDe1t:s 1) ard 2) of this CCIIlnel'lt have been addressed 
in the :respalSe to COJIJents T14 aM T9 1 :respectively • ttt1f! I0m blood lead 
study of 1982 did indicate elevated levels in the residents tested and, by 
the present stamards used by toxicologists to evaluate health risks, 
in:li.cated that sane of the residents tested had blood lead levels which 'WOOld 
present a health risk. u.s. EPA has questiooed the usefulness of the IDHI study. 
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L1. Comment: Several questions were raised concerning the 
impact of the clean up on A & K Railroad. The railroad is 
located near the Site. The commenter believes alternative H 
should be chosen, with modifications to include industrial areas 
such as A & K Railroad. The commenter asks (1) who is liable for 
contamination placed on a site before its present ownership, (2) 
whether~.s. EPA has jurisdiction over industrial areas located 
within a Superfund Site, (3) what government agency regulates the 
health and safety of a company's employees, and (4) what federal 
government agency should address concerns about toxic levels in 
the soil, water, and air found at an industrial plant site. 

Response: The scope of liable persons under the Superfund 
law is discussed at 42 u.s.c. §9607(a) (CERCLA §107(a)). Persons 
liable include but are not limited to the present owner of a 
facility, the owner or operator of a facility at the time of 
disposal of a hazardous substance, any person who arranges for 
the disposal or treatment of hazardous substances owned or 
possessed by such person, and any person who accepts hazardous 
substances for transport to disposal or treatment facilities. 
CERCLA Section 107(b) lists three exceptions to the scope of 
liability discussed in Section 107(a). The exceptions include 
(1) an act of God, (2) an act of war, and (3) acts or omissions 
of a third party. The third defense, however, requires that due 
care was taken by the party using the defense with respect to 
the hazardous substance concerned. The party using this defense 
must have also taken precautions against foreseeable acts or 
omissions of any such third party and the foreseeable 
consequences from such acts or omissions. 

A Superfund site may include any area, industrial or 
otherwise where a hazardous substance has been deposited, stored, 
disposed of, placed, or otherwise come to be located. 42 u.s.c. 
§9606 (CERCLA §106) grants authority to the Attorney General of 
the United States to secure such relief as may be necessary to 
abate the danger of an actual or threatened release of a 
hazardous substance from a Superfund site. 

The Department of Labor is the federal government department 
which regulates the health and safety of employees. The u.s. 
EPA, in cooperation with the State Environmental Protection 
Agency, is the federal agency which addresses concerns about 
toxic levels of substances in the soil, water and air. 

L2. Comment: One commenter challenged both u.s. EPA's selection 
of alternative H as the appropriate remedy and also u.s. EPA's 
selection process. The commenter raised concerns that the remedy 
will cost more than u.s. EPA initially estimated, the remedy will 
require additional property to dispose of residential soils, 
sho·rt term dangers of choosing alternative H may outweigh the 
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advantages of alternative D and were not properly considered, and 
the potential disruption of the community was not properly 
evaluated by u.s. EPA. The commenter estimates the cleanup may 
cost $40 million. The estimate is based on the belief that u.s. 
EPA underestimated the need for either the purchase of additional 
property or off site disposal of wastes. 

Concerns were also raised regarding U.S. EPA's selection 
process. The commenter believes u.s. EPA did not properly notify 
affected-parties of the public comment period and u.s. EPA's 
increased cost estimates for the site, relied on general guidance 
to determine cleanup levels rather than site specific 
information, and has failed to offer a better alternative to the 
risk assessment conducted during the remedial investigation by NL 
Industries which was rejected by u.s. EPA.· The commenter 
recommends a new, binding risk assessment, raises the possibility 
of conducting blood lead studies in the affected area, and 
requests an extended public comment period to evaluate revised 

• 

proposals. V 

Response: The commenter's concerns regarding the additional 
public benefits of choosing alternative H over other alternatives 
and the cost estimates for alternative H are addressed in 
response to comment T6. 

Affected parties have been properly notified of u.s. EPA's 
actions throughout the remedy selection process. On December 18, 
1989, u.s. EPA conducted an informational meeting to inform 
potentially responsible parties of available site information. 
All identified PRPs were notified of the meeting. Information 
discussed at the meeting included the proposed cleanup standards 
being considered by u.s. EPA. The meeting informed the PRPs of 
where u.s. EPA was in the selection process and gave all parties 
an anticipated time frame for the public comment period, a public 
meeting to be held in Granite City, Illinois, and the scheduled 
date for this Record of Decision. Public notice was subsequently ~ 
given for both the public comment period and the public meeting 
held in Granite City. u.s. EPA agreed to meet with all parties 
who requested meetings with u.s. EPA during the selection 
process. In addition, four availability sessions were conducted 
in Granite City to further inform the public about the site and 
respond to any concerns. u.s. EPA extended the final date of the 
public comment period from February 24, 1990, to March 12, 1990, 
in response to the strong public interest in the site. The 
extension was made without any formal requests for an extended 
public comment. Little interest has been shown for an 
additional extension to the public comment period. u.s. EPA does 
not believe an additional extension is appropriate at this time. 

u.s. EPA revised its cost estimate for site cleanup after release 
of the proposed plan for the site. An addendum was added to the 
proposed plan with an updated cost estimate. The addendum was 
placed with the proposed plan in the public repository for site 
documents and was send with the proposed plan in all freedom of 
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information request responses. u.s. EPA has shared its revised 
cost estimates as soon as they were available with all parties. 
The revised cost estimates were given at the public meeting in 
Granite City, in meetings with local officials, at availability 
sessions in Granite City, and were reported in the press. Cost 
estimates were also shared in numerous phone calls both before 
and after the public meeting. 

The commenter's recommendation for a blood lead study has been 
incorporated into this Record of Decision. However, a second 
risk assessment would not add additional, useful information to 
the remedy selection process for the same reasons u.s. EPA 
rejected the initial risk assessment. The validity of a risk 
assessment depends on the reference dose used to evaluate risk. 
At this time, the selection of any reference dose would be 
arbitrary for the reasons discussed in Appendix B. 
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I. INTRODUCTION 

NL Industries (NL) submits these comments for the 

public record for the Taracorp Site, Granite City, Illinois in 

support of the implementation of Remedial Alternative D. For 

the reasons set forth in this public comment, Alternative D is 

the most cost-effective remedy which will protect human health 

and the environment in accordance with CERCLA. NL will 

demonstrate that EPA's selection of recommended Remedial 

Alternative H violates EPA Interim Guidance on Establishing 

Soil Lead Cleanup Levels at Superfund sites and ignores site 

specific data and risk assessments which support the 

implementation of the 1,000 ppm clean-up level proposed in 

Alternative D. Furthermore, it is not justified by available 

scientific studies relevant to lead exposure and is technically 

infeasible. Finally, implementation of Alternative H will 

disrupt the Granite City community, and expose it to 

unnecessary adverse health, safety and environmental impacts. 

Alternative H involves the removal and resodding of 

lead-bearing soils from a ninety-seven block area in Granite 

City, one of the largest projects undertaken by the Superfund 

program. Supporting technical and scientific data for this 

incredible proposal were not developed during the five-year 

remedial investigation/feasibility study conducted by NL with 

IEPA and EPA oversight. Instead, they were released less than 

two months ago, without review by the Illinois Department of 

Health or O'Brien & Gere, the engineering firm approved by EPA 
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and IEPA to investigate the site and propose selected remedial 

alternatives. 

The essential difference between Alternative H and 

NL's preferred Alternative D is the clean up level for 

lead-in-soil in residential areas. In general, Alternative H 

would clean up residential areas with soil lead above 500 ppm, 

while Alternative D cleans up areas with soil lead above 1,000 

ppm. As these comments will demonstrate, the 1,000 ppm level 

proposed by NL is not only supported by EPA guidance and site 

specific risk assessment data, it will be fully protective of 

public health, particularly the health of children, who as a 

group have been shown to be more sensitive to lead. 

Alternative D fully complies with EPA's Interim 

Guidance on Establishing Soil Lead Clean-up Levels at Superfund 

sites by employing three valid risk assessment approaches, 

including a site specific local blood lead study, a modified 

ADI approach for lead and a soil/blood lead correlation 

incorporating recent data on lead exposure. In contrast, EPA's 

Alternative H does not rely on site specific data, but instead 

on limited vegetable uptake studies irrelevant to Granite City 

conditions and outdated information on lead exposures. 

Moreover, the cost and implementation time of Alternative H has 

been underestimated by EPA and community impacts and technical 

feasibility concerns have been ignored. EPA's recommendation 

of Alternative H and arbitrary and capricious rejection of 

Alternative D without scientific or technical justification 
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violates the letter and spirit of CERCLA, wasting precious 

Superfund monies with no additional benefit to the public or 

environment. 

I I . THE BACKGROUND AND HISTORY OF NL' S CONDUCT OF 
THE RI/FS AND PROPOSED REMEDIAL ALTERNATIVE. 

NL volun~arily entered into an Administrative 

Order ( "ACO") for conduct of a remedial investigation 

feasibility study (RI/FS) with EPA and the Illinois 

Environmental Protection Agency (!EPA) in May, 1985. 

scope of work negotiated and agreed to by the parties 

Consent 

The ACO 

required 

NL to undertake a site-specific risk assessment, incorporating 

previous sampling, blood tests and health studies undertaken at 

the site.1 

During the next five years, NL fully complied with the 

terms of the order, conducting three separate site-specific 

risk assessments, supervised by u.s. EPA and subjected to peer 

1 The ACO also required compliance with the EPA Guidance 
for Conducting Remedial Investigations and Feasibility 
Studies under CERCLA. This Guidance provides that: 

a. the RI must be tailored to meet 
site-specific needs; 

b. data generated must be evaluated in 
context of individual nature of the 
site; and 

c. where ARAR's are unavailable, toxicity 
assessment should be based on reference 
doses. The weight of the evidence 
associated with toxicity information is 
a key element of this risk 
characterization. 
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review scrutiny. NL submitted the preliminary feasibility 

study report in August, 1989. It concluded that a 1510 ppm 

soil lead level for residential areas was protective of public 

health and the environment and conservatively used a 1,000 ppm 

soil lead level to select residential neighborhoods targeted 

for remediation. 

NL received comments from u.s. EPA and !EPA on 

October 4, 1989, arbitrarily rejecting the previously approved 

and legally required risk-based approach to remediation of the. 

site. The agencies instead proposed a 500 ppm level for 

residential soils and a 1,000 ppm level for industrial areas 

based on their interpretation of u.s. EPA Interim Guidance on 

Establishing Soil Lead Clean-up Levels at Superfund Sites 

issued in September, 1989. NL responded to these comments in 

compliance with the Consent Order on November 10, 1989, but 

U.S. EPA, without explanation, has refused to enter into 

dispute resolution to resolve the differences in the two 

approaches, in direct contravention of Paragraph 17 of the 

Consent Order.2 

On January 10, 1990 u.s. EPA further breached the 

Consent Order by releasing NL's August, 1989 study, with an 

2 Paragraph 17 of the Consent Order required EPA to respond 
to NL's submittal within thirty days. EPA was further 
required to enter dispute resolution procedures if it did 
not approve NL's submittal. As of this date no response 
has been received and EPA has refused to enter into 
dispute resolution. 
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addendum prepared by EPA selecting Remedial Alternative H. As 

the following comments will show, this arbitrary and capricious 

rejection of Alternative D is not supported by the evidence. 

III. NL'S RECOMMENDED ALTERNATIVE D FULLY COMPLIES 
WITH EPA'S INTERIM GUIDANCE ON ESTABLISHING 
SOIL LEAD CLEAN-UP LEVELS. 

In September, 1989, after the preliminary feasibility 

study for the Taracorp site had been completed, EPA 

Headquarters issued Interim Guidance on Establishing Soil Lead 

Clean-up Levels at Superfund sites.3 The Guidance sets forth ~ 

an interim soil clean up level for total lead in residential 

areas at 500 to 1,000 ppm, which is adopted from a 1985 Center 

for Disease Control (CDC) Publication "Preventing Lead 

Poisoning in Young Children." 

The CDC Publication itself does not recommend a 

clean-up level for lead in soil, however. Based on its review 

of lead exposure studies, it suggested that "lead in soil and 

dust appears to be responsible for blood levels in children 

increasing above background levels when the concentration in 

soil or dust exceeds 500 to 1,000 ppm." No indication is 

provided of the background level used or of any potential 

3 EPA's issuance of the Interim Guidance has been 
challenged by the Atlantic Richfield Company in a suit 
filed in the United States Court of Appeals for the 
District of Columbia, on the grounds that EPA failed to 
comply with notice and comment procedures for rulemaking 
when it issued the guidance. 
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occurrence of adverse effects following exposure to soil or 

dust levels in this range.4 

Within this framework, the Interim Guidance explicitly 

provides that "site specific conditions may warrant the use of 

soil clean-up levels below the 500 ppm level or somewhat above 

the 1,000 ppm level," providing flexibility on either end of 

the range. It emphasizes that the Administrative Record 

supporting the clean-up level should include background 

documents on the toxicology of lead and information related to 

site-specific conditions. 

EPA has ignored this flexibility inherent in the 

guidance, however, failing to recognize that a range of 

clean-up levels from 500 to 1,000 was provided so that 

site-specific factors may be taken into account. Instead of 

examining these factors and incorporating them into a proposed 

clean-up level, EPA seemed to randomly pick a 500 ppm level 

with no relation to site conditions. It has struggled to 

articulate the scientific reasons for selecting the 500 ppm 

level ever since. When compared to the laborious process 

undertaken by NL to support its 1,000 ppm level, this effort 

falls far short of EPA's legal responsibilities under CERCLA to 

4 Review of the CDC document makes clear that it never 
intended the 500 to 1,000 ppm level to be considered as a 
"recommendation" and adopted as a soil cleanup level. As 
the attached comments submitted to Jonathan z. Cannon by 
ARCO demonstrate, there is no scientific documentation in 
the CDC document to support the interim cleanup level. 
See Exhibit A. 
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choose a cost-effective remedy which is sufficiently protective 

of human health and the environment.5 EPA has provided 

no scientific justification whatsoever for its arbitrary 

rejection of NL's risk assessment which complies with the 

Guidance, the Consent Order and EPA policy. 

A. NL's Risk Assessment Complies With The Guidance 
By Taking Into Account Site-Specific Conditions. 

NL's risk assessment included an analysis and review 

of a local blood/lead study conducted by the Illinois 

Department of Health, a toxicology assessment based on a 

modified reference dose developed pursuant to EPA policy and a 

Soil Lead Blood Lead Correlation Approach. The risk assessment 

addressed site-specific conditions including ambient air 

concentrations in Granite City, dietary intake of Granite City 

residents and soil lead intake. All three approaches were 

arbitrarily rejected by EPA. 

5 Moreover, EPA asserted at the February 8, 1990 public 
hearing that it chose the lower end of the 500-1000 ppm 
range presented in the guidance in part because Granite 
City is an urban, industrial area, and therefore, the 
population may be exposed to other contaminants. This 
approach is unorthodox, unscientific and unsupported by 
the facts. First, there is no evidence in the record to 
indicate that there are other pollutants that threaten 
the health of the Granite City population, nor was any 
risk assessment conducted to evaluate the effects of 
other pollutants alone, or in combination with lead. 
Second, the literature is devoid of any reference to 
recommending a lower cleanup level of lead in soil where 
other pollutants are present, nor has·EPA cited any 
scientific support for this synergistic approach. Thus, 
this statement, like much of what EPA relies on as 
support for its decision, does not withstand scrutiny. 

- 7 -



\._..,·· 

1. The Illinois Department of Health Blood Lead 
Survey Provides the Best Information on Lead 
Exposure in the Granite City Community. 

As part of its risk assessment, NL reviewed the data 

from the Illinois Department of Health (DOH) Blood Lead Surveys 

conducted during 1979 and 1982 summarized in the IEPA report 

"Study of Lead Pollution in Granite City, Madison and Venice, 

Illinois, April, 1983." This study, conducted while the 

Taracorp Smelter facility6 was still in operation, found that 

"high absorption of lead is not occurring" in Granite City and 

there was no "unusual incidence of elevated blood levels." 

The DOH blood-lead study provides the best and most 

relevant information to understand the relationship between 

lead-bearing soils surrounding the Taracorp site and any health 

risk to nearby residents from elevated blood-lead levels. EPA 

summarily rejected the data from this study, however, because 

it was conducted in November and December, when it believed 

residents were less likely to be outdoors. Using unreferenced 

values for blood lead declines, the Agency estimated the peak 

blood lead might have been 15 to 20% higher if the survey had 

been conducted in the summer or late fall. The u.s. EPA Review 

of the National Ambient Air Quality Standards for Lead (1989) 

cites data indicating that the half-life for clearance of lead 

from the blood of children is 10 months, however, with a rate 

6 The Smelter facility was identified by IEPA as a major 
source of lead. It was shut down in 1983 and is no 
longer operational. 
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constant of 0.072 per month. Thus, in the absence of any 

external uptake of lead over the period in question (an 

obviously theoretical assumption in Granite City or elsewhere 

in the U.S.), blood lead should decline by only 7.2% per month. 

In other words, the mean blood lead level of 10 ug/dl reported 

in the IDPH report for November might have been 12.3 ug/dl in 

September, if no lead exposure had occurred in the three month 

period. 

The IDPH report also contains data on the levels of 

free erythrocyte protoporphyrin (FEP) in blood. FEP is formed 

when zinc is incorporated into heme instead of iron during 

erthrocyte formation, due to the inhibitory effect of lead on 

the enzyme ferrochelatase (U.S. EPA 1986). It is a longer term 

indicator of lead exposure than blood lead, because the life of 

an erythrocyte is approximately 120 days. Thus, if lead 

exposure had actually been higher during the summer and early 

fall months as EPA alleges, FEP concentration should have been 

elevated during the November/December sampling period. It was 

not elevated, however, according to the IDPH survey, indicating 

that the results of the study were a valid indicator of blood 

lead, even for summer months when outdoor activity may be more 

frequent.7 

7 As IDPH points out in its report, one or two cases of 
elevated FEP should have been found in a sample of 46 
urban children. 

- 9 -



Therefore, the Agency's position that summer blood 

lead values may have been elevated relative to the time of the 

IDPH survey is incorrect, both because it uses an assumption of 

no significant exposure to lead over the period between summer 

and late fall (ignoring ambient exposure sources such as diet, 

house dust and air), and because FEP levels were not elevated. 

Moreover, the blood lead and FEP testing conducted by 

IDPH indicate that soil lead concentrations in Alternative H's 

proposed remedial Areas 4-8 were not causing public health 

risks at that time. Therefore, the need to remediate these 

areas as proposed under Alternative H is not supported by the 

public health data. 

Although a final report of the 1982 Granite City blood 

lead survey was never prepared by IDPH, summary tables of the 

survey were provided by IDPH, which break down data by age, 

sex, and location for both blood lead and FEP. Data for 

children aged 1 to 6 in Granite City were extracted for 

analysis (Exhibit B). Table 1 presents these data for the 

total 33 childrens' samples provided as a function of sectors 

of the study area EPA (Figure 4-5). The data show a decreasing 

trend in lead exposure with increasing distance from the 

Taracorp site, with mean blood and FEP levels of 17.1 to 33.5 

mg/dl and 16.8 to 16.1 mg/dl for Sectors 2 and 3 respectively. 

Using the most recent guidance available for blood lead 

exposure parameter of concern (ATSDR 1988) with consideration 

of a proposed revision for blood lead of 15 mg/dl, none of the 
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33 children analyzed showed a combination of blood lead 

exceeding the current or proposed action level for lead 

exposure. 

Furthermore, two predominant sources of lead in the 

study area - active smelting operations and use of the leaded 

automobile fuels were present at the time of the IDPH study, 

but are not present now. As discussed in Section III.A.3. of 

these comments, u.s. EPA (1989) has reported that the average 

blood lead levels of children have decreased from 14.9 ug/dl in 

1978 to a projected 4.2 to 5.2 ug/dl. in 1990. Therefore, blood 

lead levels of Granite City residents should have substantially 

decreased since 1982, meaning the values in the study are 

likely overstated. 

2. The ADI Approach is an Acceptable Approach 
Given O'Brien & Gere's Development of a 
Modified Reference Dose. 

In its comments, EPA criticized the Acceptable Daily 

Intake (ADI) Approach proposed in NL's risk assessment because 

the Agency has withdrawn its ADI for chronic exposure (ADIC) 

for lead. The new Risk Assessment Guidance for the Superfund 

Human Health Evaluation Manual (HHEM, 1989), however, provides 

guidance on the derivation of toxicity values even in the 

absence of EPA-verified values.· It is possible to 

independently generate such values with the approval of the 

u.s. EPA's Environmental Criteria and Assessment Office (ECAO). 

As documented in previous correspondence submitted to this 
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record,8 such an approach was taken with the Granite City risk 

assessment, whereby the previous AIC was reduced by 40% in 

proportion to the anticipated lowering of the CDC level of 

concern for blood lead from 25 to 15 ug/dl. Dr. Michael 

Dourson of ECAO concurred that such an approach might be a 

reasonable alternative until additional guidance is forthcoming 

from the Agency. 

The Agencies rejected the ADI approach, however, for 

Granite City, presumably because it assumes thresholds for 

lead. such rejection may be based on the implied conclusion 

that there is no threshold effect level for lead in children, a 

position that is unsupported by the record or scientific 

principles. For example, a lowest observed adverse effect 

level (blood concentration) for lead in humans is cited by 

Madhavan et al. (1989) as 10 ug/dl (p. 137) because this level 

was the lowest associated with the inhibition of the enzyme 

ALAD (delta-aminolevulinic acid dehydrase), a key enzyme in the 

biosynthesis of heme. However, this inhibition is translated 

into decreased hemoglobin levels and anemia only at 

substantially higher blood lead levels -- 40 to 80 ug/dl 

based on a number of investigations reviewed in the ATSDR 

8 See December 16, 1988 letter to Mr. Brad Bradley and Mr. 
Ken M. Miller from Bonni Fine Kaufman, with attachments. 
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Toxicological Profile for Lead (draft 1988).9 Thus, ALAD 

inhibition at 10 ug/dl should be viewed as a biological 

indicator of lead exposure, rather than an overt adverse 

effect. Given the existence of an appropriate threshold effect 

level of 25 ug/dl for lead or a proposed level of 15 ug/dl, the 

ADI approach is a valid method of risk assessment, supporting 

NL's proposed 1,000 ppm clean-up standard. 

3. The Soil/Blood Lead Slope Proposed in NL's 
Risk Assessment is Consistent with Recent 
Studies of Lead Exposures As Well As Recent 
EPA Air Policy. 

A critical review of post-1980 information on lead 

exposure indicates substantial decreases in baseline lead 

exposure, due primarily to the phasedown in leaded fuels and 

other lead uses. Since this phasedown beginning in the 

mid-1970's, there has been a dramatic decrease in the blood 

lead content of the United States population, as well as an 

apparently lo~er contribution of soil lead residues to blood 

lead content. As explained below, these contemporary data are 

more relevant to the remediation of the Taracorp site than the 

older studies relied upon by EPA and provide ample basis for 

the risk assessment's soil/blood lead slope. 

9 This would appear to be due at least in part to the 
observation that approximately 90% or more of ALAD 
activity can be lost without measurable effect on the 
rate of heme synthesis (O'Flaherty 1981, p. 287). 
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The original risk assessment for Granite City uses a 

soil/blood lead slope of 2 ug/dl lead per 1,000 ppm increase in 

blood lead. This slope was based on the analysis presented in 

EPA'S Air Quality Criteria for Lead (1986), which suggested 

that a slope of 2.0 ug/dl per 1,000 ppm soil lead may represent 

a reasonable median estimate for a soil/blood lead slope. 

Three recent empirical studies, Stark et al. (1982), Rabinowitz 

and Bellinger (1988), and Johnson and Wijnberg (1988) indicate 

that the relationship between blood lead concentrations and 

soil lead ranges from 0.6 to 1.8 ug/dl per 1000 ppm, indicating 

that 1,000 pm will be protective of public health at the 

Taracorp site. 

First, Stark et al. (1982), conducted a study of the 

exposure of urban children to soil lead from 1974 to 1979 in 

New Haven, Connecticut using 153 children of age o to 1 year, 

and 334 children of 2 to 3 years, and soil ranging in lead 

content from 30 to over 7,000 ppm. An analysis in u.s. EPA's 

Air Quality Criteria For Lead (1986) of the data in this study 

gave a slope estimate of 1.8 ug/dl blood lead per 1,000 ppm 

soil lead. u.s. EPA identified this slope as a good median 

estimate of the relationship between soil and children's blood 

lead. It has been incorporated into the Granite City/Taracorp 

risk assessment slope of 2 ug/dl blood level per 1,000 ppm soil 

lead. 

Second, Rabinowitz and Bellinger (1988) conducted a 

study similar to Stark et al. of a population of children in 
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Boston during 1981. The study used a sample size of 195 

children aged 6 months to 24 months and a range of soil lead of 

7 to 13,240 ppm. The population was divided approximately 

evenly into populations of children with more mouthing activity 

and those who were said to finger and hand mouth less, which 

was determined by a statistical analysis of psychologists' 

judgments on the frequency with which the children placed their 

fingers, hands, or foreign objects in their mouths. (This 

distinction is important as high hand to mouth activity may 

lead to relatively higher exposure to soil and dust lead 

residues.) The slope estimate for the less mouthing group was 

0.57 ug/dl per 1,000 ppm (standard error of 0.2), and 1.6 ug/dl 

per 1,000 ppm of lead (standard error of 0.5) for the greater 

mouthing group,10 once again less conservative than the 2 ug/dl 

per 1,000 ppm slope in the NL risk assessment. 

Third, Johnson and Wijnberg (1988) conducted a study 

commissioned by the Centers for Disease Control in 1983 of 

children living in the vicinity of the ASARCO lead smelter in 

East Helena, Idaho. These investigators derived a slope 
• 

10 Because the study population did not live in crowded 
conditions which might enhance exposure to leaded paint 
residues in soil near houses, the authors caution that 
the slope might be steeper under more crowded, urban 
environmental conditions. 
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estimate of 1.4 ug/dl per 1,000 ppm lead, with a soil range of 

158 to 1,549 ppm studied.11 

These recent studies, taken as a whole, show that the 

contribution of soil lead to children's blood lead may be 

substantially less than originally thought, validating the 

2 ug/dl per 1,000 ppm slope used in NL's risk assessment. 

Moreover, as reviewed and documented in the u.s. EPA 

Review of the National Ambient Air Quality Standards for Lead 

(1989), general lead exposures have been declining rapidly, not 

only because of the phasedown of leaded gasoline, but also due 

to the elimination of the use of leaded solders in metal food 

containers and the replacement of water distribution systems 

containing leaded solders. For example, estimates of mean 

dietary lead exposure in children was reported to have 

decreased from 52 ug/day to 8.8 ug/day between 1978 and 1990 

(p. C-9). The u.s. EPA Review of the NAAQS for Lead (1989) 

reviewed and approved by the u.s. EPA Clean Air Scientific 

Advisory Committee which estimated, through the use of a 

was 

validated biokinetic lead exposure model and the 1978 NHANES II 

blood lead data, decreases in children's blood lead due to 

phasedown of leaded gasoline of 8.6 ug/dl, decreases in blood 

11 The data of Johnson and Wijnberg (1988) were also used by 
u.s. EPA (1989) to successfully validate its mathematical 
biokinetic model predicting blood lead levels in various 
age groups based on uptake, absorption and elimination 
rates via several physiological compartments and exposure 
routes. 
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lead due to decreased dietary lead exposure of 0.9 to 1.8 

ug/dl, and decreases in maternal lead exposure producing 

decreased blood lead of 0.2 to 0.3 ug/dl. As a result, blood 

lead levels of 2.year old children in 1990 should average 

(geometric mean) from 4.2 to 5.2 ug/dl (compared with the 

average 1978 value of 14.9 ug/dl), and also from 3.5 to 5.8 

ug/dl in adults (down from average values of 10.8 to 17.7 

ug/dl) (see Table C-5, u.s. EPA 1989). These values, combined 

with the lower contribution from soil lead, and the fact that 

the !DOH blood lead study showed that residents of Granite City 

do not have elevated blood lead levels, indicate that the 1,000 

ppm clean-up standard in Granite City will be fully protective 

of public health. 

IV. THE INFORMATION CITED BY EPA TO SUPPORT A 500 PPM 
CLEAN-UP LEVEL IS IRRELEVANT TO GRANITE CITY 
CONDITIONS AND RELIES ON OUTDATED INFORMATION. 

To support its preferred Alternative D, NL developed a 

three-pronged site specific risk assessment which has been 

updated by detailed information presented in these comments. 

In contrast, to justify its selection of Alternative H, EPA has 

relied on two generic vegetable uptake studies, an analysis of 

an outdated data set on lead exposure and a Superfund Record of 

Decision.12 Upon review, it is readily apparent that these 

12 EPA has also referenced a draft ATSDR risk assessment of 
the Taracorp site. The ATSDR did not undertake a site
specific risk assessment for lead, however, it simply 
referenced the CDC guidance. 
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studies and the United Lead Scrap Record of Decision are 

completely irrelevant to conditions at the Taracorp site and do 

not provide a basis for a 500 ppm clean-up level. In fact, if 

the data in these studies are applied correctly, they support 

the 1,000 ppm level proposed in Alternative D. 

A. The Results Of The Vegetable Uptake Studies Are 
Not Appropriately Applied To Granite City. 

The first two studies relied upon by EPA, (Spittler 

and Feder 1979) and (Bassuk, 1986) examine vegetable uptake of 

lead and the methods to reduce such uptake. The Study of Lead 

Pollution in Granite City, Madison and Venice, Illinois 

conducted by IEPA in 1983, however, concluded that garden 

vegetables grown in the vicinity of the smelter do not appear 

to pose a significant risk. This site specific data should 

clearly take precedence over two generic vegetable studies that 

have no relation to Granite City soil conditions. 

The IEPA study (1983) surveyed a variety a vegetables 

grown in Granite City gardens. As reported on page 37 of the 

study, vegetables grown in soils containing 53 to 97 ppm lead 

showed mean wet weight concentrations of 0.009 ppm, compared 

with 0.17 ppm for crops grown in soils of 1,100 to 1,500 ppm 

lead. In contrast, lettuce raised under greenhouse conditions 

by Spittler and Feder (1979) in 1,000 ppm soil lead contained 

approximately 3.1 ppm total lead (wet weight), almost 20-fold 

higher than the measured Granite City samples. Combining these 

data with an analysis of the dietary contribution of home-grown 
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vegetables, and consideration of the limited extent of 

vegetable gardening in Granite City, IEPA (1983, pp. 38 and 48) 

concluded that vegetables did" ... not appear to pose a 

significant risk as long as they are thoroughly washed before 

eating."(p. 48). Therefore, as will be shown below, the 

results of the Bassuk and Spittler and Feder studies are 

completely irrelevant to the derivation of soil lead remedial 

objectives for the Taracorp site. 

1. The Bassuk Study. 

The purpose of the Bassuk Study was to determine the 

effect of the phosphorus content in soil on lead uptake in 

plants as a function of soil lead concentration. The study 

used a soluble lead compound, PbCl2, to determine lead uptake 

by lettuce.13 In contrast, as stated on page 54 of the RI 

report, due to their smelting operation origin, the soil lead 

compounds at the Granite City site are likely to be oxides, 

sulfides, and.mixed oxide/sulfates which are insoluble in water 

(Budavari 1989). Their insoluabiiity is also indicated by the 

negative EP TOX results in the RI/FS from a soil sample with a 

total lead concentration of 3110 mg/kg (dry weight) (page 35 of 

the RI report) . 

Metal uptake by plants is directly proportional to the 

solubility of the metals in soil (Logan and Chaney 1983). Due 

13 The aqueous solubility of PbC1 2 is 9.9 g/L at 20/C (Weast 
1973), making it a relatively soluble lead compound. 
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to their relatively low water solubilities, the uptake by 

lettuce of the lead compounds at the Granite City site will be 

lower than in the Bassuk study where PbCl2 was used. The 

extent of lead uptake by lettuce plants determined using the 

more soluble PbCl2 cannot therefore be used as a measure of 

uptake of the relatively insoluble Granite City site lead 

compounds. 

Moreover, no data were provided in the Bassuk study on 

the simple relationship between soil lead concentration and the 

extent of lead uptake by the lettuce. All the data are 

concerned with the effect of phosphorus on this relationship. 

What would have been more relevant to the site would have been 

a determination of the relationship between lead in soil and 

lead uptake unconfounded by the added factor of the phosphorus. 

To ignore the effect of phosphorus and simply apply the data to 

the site as a guide to the relationship between soil lead 

concentration and plant uptake is not scientifically valid. 

Finally, nowhere in the Bassuk study are there any 

data to support selection of 500 ppm lead in soil as an 

acceptable remedial level based on agricultural or other land 

use. In fact, the data provide no basis for differentiating 

between 500 ppm and 1,000 ppm soil lead remedial objectives 

based upon lettuce uptake. 
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2. The Spittler and Feder Study. 

The Spittler and Feder (1979) study similarily cannot 

be used as a valid basis for setting Granite City site clean-up 

objectives. The study was designed to determine the 

relationship between lead uptake by various common garden 

plants and the concentration of lead in urban soils. While the 

results clearly show the dependence of lead uptake on soil lead 

concentrations under the study conditions, the design of this 

experiment makes it of questionable relevance to the Granite 

City site. Moreover, the failure to document study conditions 

which would increase the bioavailability of the lead studied 

means the results cannot appropriately be applied to Granite 

City. 

The major problem with the Spittler and Feder study is 

that it was conducted in a greenhouse rather than a field 

setting. It has been shown that the uptake of certain metals 

such as Zn, Cd, and Mn by plants is up to 5 times higher in 

greenhouse studies than in field studies (Logan and Chaney 

1983). It is probable that lead is also subject to this 

phenomenon and the amount of lead actually observed in the 

field (i.e. garden) would be expected to be lower than observed 

in the Spittler and Feder greenhouse study. 

This "greenhouse effect" is the result of several 

factors. First, the use of NH4-N fertilizers in pots in the 

greenhouse has the effect of lowering the pH of the soil 

directly adjacent to the plant roots. This results in higher 
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metal solubility, and consequently greater bioavailability 

(Logan and Chaney 1983). Abnormal watering patterns and the 

relative humidity of a greenhouse contribute to this effect. 

In contrast, the maximum growth rates achieved within a 

greenhouse cannot be achieved in Granite City because such 

conditions do not exist naturally. Therefore, lead uptake in 

Granite City vegetables will be lower. 

The description of study procedures presented in 

Spittler and Feder was clearly inadequate to determine whether. 

the conditions responsible for the greenhouse effect were 

present. Consequently, the study results are not likely 

characteristic of growth conditions in a typical urban garden, 

but of greenhouse conditions that would result in higher uptake 

levels. Without specific details on study conditions, it is 

improper to rely on these data to predict garden vegetable lead 

uptake levels. 

Moreover, several additional factors important for the 

determination of the bioavailability of lead in soil were not 

addressed in the study. The most important of these factors is 

the pH of the soil. As the soil pH decreases, the solubility 

of metal compounds typically increases, causing an increase in 

bioavailability (Logan and Chaney 1983). No soil pH data were 

given in the study. Without such data, it is not possible to 

use the study to predict the extent of lead uptake by plants in 

other areas, including Granite City. 
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As the Bassuk (1986) study demonstrated, the 

concentration of phosphorus in the soil also has a pronounced 

effect on the extent of lead uptake by lettuce. Specifically, 

as the concentration of phosphorus in soil rises, the amount of 

lead taken up by lettuce decreases. Since Spittler and Feder 

(1979) did not measure the phosphorus concentration of the 

soils used to conduct their study, it is not possible to 

determine how widely applicable their data are. This is a 

particularly critical point, because serious vegetable 

gardeners routinely amend their soils with organic and 

inorganic fertilizers, mulches, and other additives, the 

majority of which would act to reduce lead solubility and plant 

uptake. 

The study also fails to analyze the nature of the lead 

compounds that were accumulated from the soil by the crops. 

The lead compounds at the NL Granite City site are relatively 

insoluble, having been weathered in the years since their 

original release as a result of smelting operations. The lead 

compounds contained in the soils used by Spittler and Feder 

were likely derived from lead paints and auto exhaust. In the 

case of auto exhaust at least, the lead compounds are likely 

halides and mixed lead halide/ammonium halide double salts 

(U.S. EPA 1986), which will be much more soluble than the NL 

Granite City site lead compounds (Budavari 1989), and therefore 

have greater bioavailability. 
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The final problem with EPA's reliance on this study is 

that the study contains absolutely no rationale or support for 

selecting the 1000 ppm and 500 ppm advisory soil lead levels. 

These guidelines were simply stated to have been recommended to 

the Boston Gardening Community. There was no assessment of the 

risks that pertain to such soil lead levels and they were 

presented without derivation. Based on the lack of 

substantiation for the selection of these levels, and the fact 

that the experiment conditions under which the study was 

conducted were not similar to conditions at the Granite City 

site, the use of this study to set lead clean-up levels for 

Granite City is clearly not supported by the data presented. 

The obvious conclusion is that the IEPA study of the Granite 

City garden vegetables is a more appropriate site-specific site 

evaluation of lead uptake in Granite City vegetable gardens. 

a. Application of the Spittler and Feder 
results to Granite City shows no 
increase in lead exposure. 

Even if one were to accept Spittler and Feder's uptake 

calculations for lettuce and other vegetables, which is clearly 

not recommended, the following calculations show that the 

resultant blood lead increase projected by the study for 

Granite City residents is not of concern. Spittler and Feder's 

study shows that lettuce grown in greenhouse conditions in 

Boston garden soil at 1,000 ppm lead contained 55 ppm dry 

weight, and 3.14 ppm wet weight. Values for soo ppm were 30 
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ppm dry weight, and 1.71 ppm wet weight. Values for radish 

tops {a possible surrogate for other vegetable types) were 

approximately SO% of the lettuce values, and radish root even 

less. The EPA Exposure Factors Handbook {EFH 1989) summarizes 

adult dietary intakes as 200 g per day of total vegetable 

consumption, 40 g of which are lettuce. The handbook also 

presents a reasonable worst case, whereby 80 g per day of 

vegetables are homegrown over SO% of the year, or 40 g per day 

on a yearlong basis (10 gas lettuce). Thus, for a garden plot 

containing 1,000 ppm soil lead, the increase in blood lead due 

to consumption of the garden vegetables is as follows: 

lettuce 
other vegetables 
Total 

ppm fresh 
weight 

3.1 
1.5 

increase 
ug Pb/inqested/day blood Pb* 

31 
45 
76 

0.99 
1.44 
2.33 

* u.s. EPA (1989): blood lead increases 0.032 ug/dl per 
ug lead ingested for adults 

The increase at a corresponding soo ppm soil lead would be 

approximately 1.2 ug/dl. 

It is not probable that young (ca. 2 year old) 

children would consume fresh vegetables at these rates. A 7 kg 

child {10% adult weight) who did so proportionally on a body 

weight basis would ingest 7.6 ug lead per day, and absorb 3.8 

ug approximately. The children's relationship between absorbed 

lead and blood lead is 0.38 ug/dl per ug absorbed (also from 

the u.s. EPA (1989) OAQPS biokinetic model) or 1.4 ug/dl blood 
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lead increase at 1,000 ppm soil lead and 0.7 ug/dl at 500 ppm. 

In the context of projected baseline blood lead of 5 ug/dl and 

the exaggeration of lead/plant uptake by the Spittler and Feder 

study design, these estimated increases in blood lead are of no 

concern. Therefore, neither the study nor its predicted impact 

in Granite City provides a basis for a 500 ppm soil lead 

clean-up standard. 

B. The Madhavan Study Is Drawn From A Biased Sample 
Of OUtdated Studies And Does Not Support EPA's 
Clean-Up Standard. 

The third study, (Madhavan, Rosenman & Shehata) cited 

by EPA to support Alternative H relies entirely upon older, 

pre-1975 data on lead exposures and ignores more recent data 

suggesting that the contribution of soil lead to children's 

blood lead may be substantially lower than originally thought. 

As discussed in the preceding section, downward trends in the 

level of lead exposure in the United States render the Madhavan 

conclusions of questionable contemporary significance. In 

addition, the study selection method used by Madhavan et al. 

was biased and used an invalid data point. 

Madhavan et al. used a compilation of studies on blood 

lead and soil exposure conducted primarily before 1975 

contained in Duggan (1980). In·Duggan's analysis of the 

available literature, 21 blood lead/soil and/or dust lead 

correlation studies were listed, with correlation slopes for 

the contribution of soil and/or house dust lead, ranging from 
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1.6 to 14 ug/dl per 1000 ppm soil lead (some of which represent 

averages of replicate studies within a single cited source). 

Duggan (1980) selected 19 of these values which showed a 

statistically significant difference in the range of soil lead 

concentrations measured, and derived an estimated increase 

(both arithmetic mean and median) of the order of 5 ug/dl per 

1000 ppm of soil or dust lead (p. 316). 

Madhavan et al. selected only 8 of the 21 individual 

blood lead/soil lead correlation estimates, ranging from 0.6 to 

65.0 ug/dl per. 1000 ppm, from the Duggan compilation for their 

analysis. The intent was to isolate uptake in children less 

than 12 years of age(" ... the most susceptible group to lead 

toxicity" ... ) and to eliminate the influence of other sources 

of lead exposure (house dust was cited, p. 138). No other 

justification was provided for the selection of these eight 

values. In fact, Duggan (1980, p. 312) notes that there was no 

clear separation of the slope values seen in soil studies vs. 

house dust studies. This opinion was confirmed by u.s. EPA 

(1989). ·Thus, the basis for study selection in the Madhavan et 

al. analysis is questionable, particularly the exclusion of 

house dust studies because these studies would include lead 

from the soils as well. This diminishes the statistical 

confidence of the resulting estimate of slope. 

Madhavan et al. also determined a geometric mean 

(based on an assumption of lognormal blood lead distribution) 

for the 8 studies taken from Duggan (1980) of 3.41 ug/dl per 
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1000 ppm soil lead with a geometric error of 1.75 ug/dl. An 

upper bound 95% confidence limit of 8.5877 ug/dl per 1000 ppm 

is reported. Examination of the table in Duggan (p. 313) from 

which the 65.0 ug/dl per 1000 ppm value (from the Angle et al. 

reference) was selected by Madhavan indicates that the soil 

lead residue range was considerably less than 1000 ppm (97 to 

219 ppm), and that the variation was not considered 

statistically significant. Thus, this value cannot be 

considered a "slope" describing the incremental contribution of 

increasing levels of soil lead to blood lead, as mistakenly 

represented by Madhavan et al. (p. 139, Table 1). It 

represents only an estimate of blood lead obtained by 

extrapolation from a single soil lead level typical of urban 

background levels, and measured blood lead levels of 14 to 22 

ug/dl, to a hypothetical soil lead level of 1000 ppm. 

Derivation of a valid correlation slope requires that 

the independe~t variable(s) be measured over a statistically 

significant range of values, encompassing the entire range of 

interest. It is therefore inappropriate to include the value 

of 65.0 ug/dl per 1000 ppm in the statistical treatment of 

estimated slopes, because it is not a slope. Neither Duggan 

(1980, p. 316) nor u.s. EPA (1986) included this value in their 

analyses of soil lead uptake in children. Furthermore, 65 

ug/dl of children's blood lead represents a potential effect 

level for lead toxicity in children for effects including 

anemia and neurotoxicity (ATSDR 1988, CDC 1985). Such readily 
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observed toxicity indicated in Madhavan et al. to be associated 

with soil lead levels of 1000 ppm is not consistent with public 

health investigations conducted in Granite City (as reviewed. in 

the Granite City RI report), which did not reveal elevated lead 

exposure. Nor is it consistent with clinical manifestations of 

toxicity noted in other reviews, including CDC (1985) and EPA 

Air Quality Criteria for Lead (1986). 

Excluding the highest value in the Madhavan et al . 

. (1989) data set from the calculation (65.0 ug/dl per 1,000 

ppm), reduces the 95% upper confidence estimate of the slope to 

4.52 ug/dl (Madhavan et al. 1989, p. 140)). This would 

correspondingly increase the maximum permissible soil lead 

level derived by the Madhavan et al. (1989, p. 140) approach to 

1200 ppm, rather than the 600 ppm level proposed in the study. 

This soil lead level is clearly inconsistent with the 500 ppm 

level proposed by EPA. 

The Madhavan study has also erroneously assumed that 

lead uptake is linear with concentration to reach their 

proposed 600 ppm level. Madhavan et al. presents a table which 

assumes a linear relationship between blood lead and soil lead 

down to a slope of 1 ug/dl per 116 ppm soil lead. The basis 

for this assumption of linearity, however, is not provided. In 

fact, in citing the Centers for Disease Control (CDC, 1985) 

review of some of the same information utilized by Duggan 

(1980), Madhavan et al. appear to contradict their own 

assumption of linear uptake. Specifically, CDC concludes: "In 
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general, lead in soil and dust appears to be responsible for 

blood lead levels in children increasing above background level 

when the concentration in the soil or dust exceeds 500-1000 

ppm." This statement clearly suggests that soil lead of less 

than the 500 to 1000 ppm range does not result in observable 

blood lead increases. 

Choosing 5 ug/dl as a "tolerable" level of blood lead 

to be added to baseline blood lead, Madhavan et al.(1989, 

p. 140) present the associated value of 600 ppm of soil lead 

from their linear analysis as a protective level, adding the 5 

ug/dl incremental blood lead increase to 1976 - 1980 baseline 

blood lead medians of 16 and 20 ug/dl. Since the u.s. EPA 

Review of the NAAQS for Lead (1989) determined that 1990 blood 

lead values in children should be of the order of 5 ug/dl 

(p. C-14) the 600 ppm level is obviously significantly 

overprotective. 

1. A correct analysis of the Madhavan data 
supports the 1,000 ppm clean-up standard. 

Utilizing data from Stark et al. (1982) and Rabinowitz 

and Bellinger (1989), further supported by the CDC's ASARCO 

study (Johnson and Wijnberg 1988), as well as estimates of 

current base-line lead exposure, it is possible to utilize the 

approach of Madhavan et al. to derive an alternative clean-up 

objective for soil lead in Granite City based on more 

contemporary data. 
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Rounding the slope of the Stark et al. (1982) and the 

Rabinowitz and Bellinger (1988) high mouthing behavior study 

group to 2.0 ug/dl per 1,000 ppm lead, and adding 1.0 ug/dl 

(two standard errors on the geometric mean of the Rabinowitz 

and Bellinger (1988) study), it appears that exposure of a 

child with high hand to mouth behavior to soil lead levels of 

the order of 1,000 ppm will add approximately 3.0 ug/dl to 

baseline blood lead as an upper bound estimate using 

contemporary data.14 In view of recent projections (U.S. EPA 

1989) that the national mean baseline blood lead concentration 

in young children may be up to 5.2 ug/dl (geometric mean), an 

upper bound estimate of childrens' blood lead resulting from 

exposure to 1,000 ppm soil lead appears of the order of 8.2 

ug/dl. This level is below the blood lead level of 10 ug/dl 

incorrectly cited by Madhavan et al. (1989) as a lowest 

observed adverse effect level based on ALAD inhibition, and 

14 Madhavan states that data on estimates of the amount of 
soil ingested by children show a 100-fold variation and 
thus are not useful in deriving a "safe" soil level for 
lead. Therefore, Madhavan et al. use information only on 
the relationship between blood lead concentration and 
soil concentration to derive their criterion. However, 
the sources cited by Madhavan et al. (1989) show good 
consistency in estimated soil ingestion rates (EFH, 
1989). Both the Binder et al. (1986) and Clausing et al. 
(1987) studies directly measured children's soil 
ingestion in controlled experiments, and show less than a 
two-fold variation in mean daily soil ingestion rate (127 
- 230 mg/day). Thus, an additional approach to lead 
exposure analysis was rejected incorrectly, even though 
u.s. EPA (1989) successfully used such an approach in 
developing its validated biokinetic lead exposure model. 
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considerably less than the 25 ug/dl represented by these 

authors to result from exposure to the 600 ppm maximum 

permissible soil lead level under the worst case conditions 

presented in that study. 

A margin of uncertainty of approximately 2 ug/dl or 

more thus exists between the upper bound blood lead estimate of 

8.2 ug/dl for exposure to 1,000 ppm soil lead and the Madhavan 

et al. 10 ug/dl lowest observed effect level for ALAD 

inhibition. This will allow for protection of site-exposed 

individuals who are at the upper end of both the 1990 baseline 

blood lead distribution (estimates of the geometric standard 

deviation were not available for the current mean estimate but 

are most likely to be less than the 1978 value of 1.4) and soil 

lead uptake distribution from overt lead toxicity (as opposed 

to ALAD inhibition alone). In consideration of the fact that 

the baseline blood lead already contains a contribution from 

baseline soil exposure of approximately 1 to 1.5 ug/dl from 

background soil lead of 180 ppm (calculated from Table 4-2, 

u.s. EPA 1989), the 1,000 ppm soil lead residues at the 

Taracorp/Granite City site will not represent a source of 

adverse health effects for the worst case exposure population. 

c. The Cincinnati Work Plan Cited By EPA As Support 
For Its 500 ppm Level Also Has No Bearing On 
Granite City Conditions. 

EPA has also cited the Cincinnati Soil Lead Abatement 

Work Plan as support for Alternative H. The Work Plan was 
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developed as part of the Cincinnati Soil Lead Abatement· 

Demonstration Project, one of three such projects authorized by 

Section III(b) of SARA, which provides for: "a pilot program 

for removal [and] decontamination ... with respect to 

lead-contaminated soil in ... metropolitan areas." See 

qenerally·Clark, et al., "The Cincinnati Soil-Lead Abatement 

Demonstration Project" (1989). 

EPA's reliance on a lead-in-soil level used in a pilot 

program as authority for the selection of a cleanup objective 

for a National Priority List site is misplaced. The scientists 

carrying out the pilot study design their experiment to suit 

their hypotheses, and are free to do so with no regulatory, 

statutory, or other legal constraints. They could choose to 

examine the impact of absolutely any level of lead-in-soil. In 

contrast, in selecting a remedy for the Taracorp/Granite City 

site, the EPA must comply with the National Contingency Plan, 

Section 121 of SARA and the Consent Order. 

Moreover, the Cincinnati project is designed as a 

research. program to address several questions, first and 

foremost: "Does soil lead and exterior dust abatement in 

rehabilitated [lead paint-free] housing ... result in a 

statistically significant reduction in blood lead of children 

relative to children ... in a control area ... ?" Clark, at 292. 

The researchers would be inclined to abate lead-in-soil to a 

relatively low level, to insure that there will be a real 

statistically significant difference between the experimental 
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and control groups. It does not follow at all that the pilot 

program cleanup level should be applied to Superfund sites. To 

the contrary, funding of the pilot program may indicate 

Congressional awareness of the need for research in this field, 

and the lack of scientifically established remedial references. 

Even if the Cincinnati work plan cleanup were carried 

out in Granite City, it does not go as far as Alternative H. 

The excerpts from the Cincinnati Work Plan state that the study 

areas selected had "the presence of a minimum [undefined] 

number of children under four years of age and the presence of 

lead contaminated soil" (p. 4-27). Thus, unlike Alternative H, 

which proposes a universal cleanup without reference to a 

protected population, the Cincinnati pilot program targets 

children under four years old. No such differentiation among 

affected residents has been proposed in Alternative H, 

indicating a substantial degree of overprotection at an 

extremely hig~ cost. 

D. EPA's Reliance On Other Records Of Decision To 
Select A Cleanup Level For The Taracorp Site 
Contravenes The Interim Guidance And Is 
Scientifically Inappropriate. 

The purpose of the Interim Guidance is to require a 

site-specific analysis for selection of a clean-up level. 

EPA's asserted reliance on other Superfund Records of Decision 

(RODs) to select a clean-up level for Granite City not only 

contravenes this policy, but leads to an absurd result. This 

is obvious when the United Scrap Lead ROD is carefully analyzed. 
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The United Scrap Lead site only required removal of 

1600 cubic yards of soil to achieve a 500 ppm level. In 

contrast, Alternative H would require removal of approximately 

160,000 cubic yards of soil, resulting in adverse impacts to 

the community which were never considered at the United Scrap 

Lead Site. Moreover, since the United Scrap Lead site is 

located in a rural area, any adverse impacts from excavation 

and disposal of soils on the population would be minor, as 

opposed to Granite City, where the area to be remediated is 

densely populated. The United Scrap Lead site had additional 

pathways of potential exposure as well, via surface water and 

groundwater, which are not present in Granite City. Clearly, 

EPA's reliance on this ROD to support its 500 ppm clean-up 

level falls short of any reasonable scientific justification. 

V. ALTERNATIVE H IS NEITHER COST EFFECTIVE 
NOR TECHNICALLY FEASIBLE. 

EPA's premature release of Alternative H prevented 

O'Brien & Gere, the engineers approved under the Consent Order, 

and the persons with the most knowledge and expertise about 

site from finalizing the feasibility study. Therefore, cost 

and technical data supporting EPA's proposed Alternative H were 

not analyzed by O'Brien & Gere before they were released to the 

public. As a result, the cost of Alternative H and time period 

for implementation have been significantly underestimated by EPA 

and technical roadblocks to implementing this Alternative were 

completely overlooked. 
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EPA's fact sheet on clean-up alternatives estimates 

that the total cost for implementing Alternative H is $25 

million. The implementation time is proposed to be 1.5 to 2.5 

years. The actual cost of Alternative H will be close to $30 

million with an implementation time of 7 years. In contrast, 

Alternative D is estimated to cost $6.8 million with an 

implementation time of 1 to 2 years. 

The assumptions and methods used by NL to calculate 

the actual cost and implementation time for Alternative H are 

explained below. 

A. Cost Estimate. 

To determine the impact of adding the additional 

residential properties to the remediation area proposed in 

Alternative H, each block identified by the USEPA was evaluated 

by O'Brien & Gere. Aerial photographs taken during 1988 were 

generated at approximately 100 scale and the area occupied by 

each block (curb to curb) was calculated. In addition, 

estimates were made on the amount of unpaved surface on 

residential lots or alleys adjoining those lots. Exhibit c 

presents a Figure with the numbered blocks as well as a Table 

which includes the estimated unpaved residential surface area 

targeted for remediation. 

The estimated cost of $30 million assumes a pavement 

to sod ratio of 1:2 to reflect the residential driveways and 

the unpaved alleys through the middle of many blocks. The unit 
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costs for excavation were based on excavation of 50% of the 

material by small equipment (Bobcat or equivalent) and 50% 

manually. A drive-by survey of the targeted areas suggests that 

the teaming of laborers with a light piece of equipment is the 

method the contractor would use. The combined excavation cost 

derived from Means 1989 Site Work Construction Cost guide 

(Means) averaged $31/CY. For the purposes of the Feasibility 

Study a combined cost of $45/CY was presented. The incremental 

cost was added to reflect reduced production resulting from 

tight working conditions associated with minimizing damage to 

property and shrubs, as well as anticipated supplemental safety 

requirements. Restoration costs were based on site specific 

information and unit costs included in Means (see Exhibit D). 

Exhibit D presents the detailed cost estimate for 

Alternative H using the same presentation format that was used 

in the Preliminary Draft Feasibility Study. The total 

estimated cost of $30 million prepared using these methods is 

approximately 20% higher than the EPA's published value. The 

difference in costs is due to the methods utilized to estimate 

areas for remediation. O'Brien and Gere conducted a block by 

block tabulation of the area from aerial photographs while EPA 

simply scaled up the costs developed by O'Brien & Gere for 

Alternative D. In addition, EPA's estimate does not appear to 

include costs for remediating unpaved alleys and sidewalks in 

residential areas. Although a 20% deviation in costs during 

the Feasibility Study is within the range expected at this 
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stage in the project, the actual difference of $5 million is 

substantial. For budget purposes a $30 million value is 

considered more appropriate than the $25 million value proposed 

by the U.S. EPA.l5 

B. Implementation Time. 

The USEPA's fact sheet estimated that the 

implementation of Alternative H would require 1.5-2.5 years. 

Prior to the Public Hearing, calculations were conducted to 

provide an indication of project duration. Those calculations 

resulted in approximately seven years from authorization to 

begin design to contract closeout. The project duration can be 

separated into three phases: design, excavation/transport, and 

installation of the Taracorp Pile cover. 

1. Design. 

Final design will require supplemental sampling of 

each of the residential properties according to EPA comments at 

the February 9, 1990 public hearing. The areas to be evaluated 

include somewhat in excess of 1600 residences based on the 

aerial survey. Obtaining access for sampling, sampling, 

analyses, data validation and reporting is expected to take at 

least six months. Preparation of design documents, bid 

15 The $30 million figure does not include any additional 
monies necessary to purchase additional property for the 
expansion of the Taracorp pile proposed in Alternative H. 
See Section V, D. 
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preparation, contractor selection and award is expected to take 

an additional six months. This results in a one year design 

process. 

2. Excavation/Transport. 

The excavation and transport of approximately 160,000 

cubic yards of soil to the Taracorp Pile is the major component 

of this project. Movement of SLLR piles and the removal of 

contained lead bearing wastes to recycling facilities are 

expected to require a short period of time and be able to be ~ 

conducted simultaneously with other activities. Therefore, 

these activities were not factored into the estimated time 

frame. 

A preliminary time estimate was prepared prior to the 

February 8 public meeting, by evaluating the production of a 

work crew consisting of four laborers, and an equipment 

operator using production rates quoted in Means. The results 

suggested that each residential property might require 5 days 

to compl$te the.excavation of 6 inches of soil, replacement of 

6 inches of soil, sodding/paving, and the replacement of shrubs 

as well as other incidentals. NL Industries' experience with 

similar cleanups suggests that the actual time might be closer 

to six days/residence. 

value of 5.5 was used. 

For preliminary estimating purposes a 

Remediation of 1690 estimated 

properties results in 9300 work days for a single crew. This 

is equivalent to 53 years when corrected for a five day work 
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week, 50 week work years, and 70\ of the work days suitable for 

construction (reasonable weather conditions). 

While sequence of construction will be determined by 

the contractor, for an initial estimate it was assumed that a 

particular work crew would have responsibility for both 

excavation and restoration of a given property. Each crew 

could send an estimated three truckloads of soil to the 

Taracorp pile/day during the 3.5 days estimated for excavation 

at each property. Using a round trip time of 1 hour between 

arrival at the residence for soil pickup and return to a 

residence for soil pickup results in eight 10 CY loads per day. 

Therefore, a truck could service three crews during excavation. 

The number of crews which could work simultaneously 

may be limited by Granite City and would also be limited by 

truck access to the Taracorp Pile. Concerns raised at the 

public hearing suggest that vehicles leaving the Taracorp site 

will likely have to go through sufficient decontamination to 

prevent tires from tracking dust throughout the city. It was 

assumed that the time required to enter, dump, decontaminate, 

and leave the Taracorp site was 20 minutes. Using the 

staging/decontamination locations limits truck traffic to 48 

loads per day. This traffic loading would allow a maximum of 

16 crews to be excavating at any given time. Because the 

loading and unloading is unlikely to be perfectly scheduled, it 

was assumed that the contractor would elect to use twelve crews 

and thus minimize truck waiting time at the pile. 
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Applying twelve five man crews to the project 

supported by four full time trucks, resulted in an estimated 

residential excavation time of 53/12 or 4.4 years. Additional 

time will be required to excavate material from the alleys in 

Venice Township and Eagle Park Acres. Based on these 

calculations, an excavation/restoration period of 5 years was 

estimated.16 

3. Installation of the Cap. 

The time required to cap and close the pile after the ~ 

soil transport is completed is estimated at one year. This 

time frame would include finish grading of the pile, 

installation of the two foot clay barrier, the synthetic 

membrane, drainage layer, filter fabric, root zone, and seeded 

topsoil. This assumes that during the soil transfer operations 

compaction and grading were ongoing with only marginal 

modifications expected during cover installation. 

The time required to complete Alternative H within the ~ 

budget estimate of $30 million is thus estimated at 

16 The time frame is substantially more than 1.5-2.5 years 
estimated by the USEPA. The USEPA did not provide any 
calculations to support the proposed implementation 
schedule, therefore, critical review is impossible. 
However, given the geometry of the existing Taracorp 
Pile, its relationship to 16th and State Street, and the 
need to minimize dust tracking through the city, it is 
unlikely that truck throughput could be increased 
substantially beyond that assumed. Using this method of 
estimating and crew size, the time frame to do a city 
block would range from 2-3 weeks depending on the block 
size. 
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approximately seven years, compared to one to two years for 

Alternative D. This increase is not unexpected when one 

considers that the estimate for Alternate D of 1-2 years 

includes only 220 residential properties to a depth of 3" while 

Alternative H includes 1690 properties to a depth of 6". 

c. EPA Failed To Consider The Technical 
Infeasibility Of Implementing Alternative H. 

Even more eggregious than the errors in EPA's cost and 

implementation time estimate is EPA's failure to address the 

technical obstacles to implementation of Alternative H. 

Alternative H proposed to dig up soils from Areas 3 through 8 

with lead levels greater than 500 ppm in residential areas and 

place the soils on the existing Taracorp pile. The pile will 

then be capped. EPA has erroneously assumed, however, that 

excavated material can be disposed on the Taracorp pile. The 

placement of an additional 160,000 cubic yards of soil on an 

85,000 cubic yard pile will violate USEPA guidance for side 

slopes on waste pilesl7 and impair the physical integrity of 

the site. Therefore, EPA's option is to purchase the adjacent 

lot occupied by TriCity Trucking for disposal (which i-s in a 

100 year flood plain) or dispose of the additional soil 

off-site. Off-site disposal will increase the cost of 

Alternative H by an additional $5 million. Expansion of the 

Taracorp pile into a flood plain is truly nonsensical, if the 

17 EPA 625/6- 85/006 at p. 3-20. 
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purpose of this project is to prevent releases of lead into the 

environment. 

Moreover, EPA's proposed Alternative H results in a 

five-fold increase in the areas to be remediated when compared 

to Alternative D. This enormous area of off-site remediation 

was never contemplated by O'Brien & Gere, and was only proposed 

by EPA after O'Brien & Gere's RI/FS work had been completed. 

Consequently, the remedial investigation does not include 

enough data points to identify and define the appropriate 

extent of Areas 4-8 to be remediated. 

EPA's remedial Alternative H partially relies upon 

"Soil A" sample data selected from the "Study of Lead Pollution 

in Granite City, Madison and Venice, Illinois" (1983), 

p. 28-30. The IEPA report presented four distinct soil sample 

classifications or groups. "Soil B" samples, "which were 

intended to indicate levels to which children would most likely 

be exposed, were taken from open dirt areas in yards, 

playgrounds, etc." The soil B samples split between IEPA, 

IDPH, and USEPA were not considered during the development of 

Alternative H, however. 

Moreover, the biased limited sampling data offered by 

USEPA to support such remediation was not reviewed in the RI. 

Amazingly, EPA has relied on only five residential soil samples 

to require the remediation of almost 600 residences in Area 4, 

and seven soil samples for the remediation of Area 8, which 

includes over 600 residences. It is clear that such limited 
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sampling provides an insufficient basis for the massive scale 

soil removal program proposed by EPA in Alternative H. 

VI. ALTERNATIVE H'S INCREASED RISK TO RESIDENTS AND 
ADVERSE IMPACTS ON THE COMMUNITY AND THE ENVIRONMENT 
ARE NOT JUSTIFIED BY THE MINIMAL PROTECTION IT 
PROVIDES. 

Implementation of Alternative H will result in the 

excavation and disposal of 160,000 cubic yards of soil compared 

to 23,000 cubic yards for NL's proposed Alternative D. EPA 

admits that the "amount of digging required could expose the 

community to contaminated dust." (EPA Clean-up Alternatives.} 

What it has not analyzed or made clear to the public is that 

Alternative H will have significantly more adverse community 

and environmental impacts than Alternative D. 

First, Alternative H will require almost 40,000 Dump 

Truck Traffic loads traveling on Granite City streets, compared 

to 6900 loads for Alternative D. This results in a 600% 

increased risk of traffic fatality or injury -- which is a far 

more adverse impact than any increased lead exposure from a 

1,000 ppm rather than 500 ppm clean-up level. Moreover, the 

adverse impact from air pollution due to vehicle emissions and 

unavoidable lead emissions from soil in dumptrucks as they 

travel through Granite City roads has not been considered. 

Furthermore, excavation of this enormous volume of 

soil will have substantial construction impacts on the 

community with little benefit in return. Residents will be 

subject to noise, debris, traffic, parking restrictions, dust 
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and the general inconvenience of construction for several years 

as the project proceeds. It is difficult to even imagine the 

scale of a soil removal program encompassing 97 city blocks, 

let alone the consequences for the residents living through 

it.l8 

Section 12l(b)(l)(b) of CERCLA, 42 U.S.C. 

S 692l(b)(l)(b), requires that when assessing remedial actions 

EPA shall, at a minimum, take into account the potential threat 

to human health and the environment associated with excavation, 

transportation, and redisposal, or containment. The National 

Contingency Plan similarly requires that the method and cost of 

mitigating adverse impacts be taken into account and that 

alternatives that have significant adverse effects with very 

limited environmental benefits should be excluded from further 

consideration. 40 C.F.R. S 300.68(g)(3), and (h)(vi). EPA has 

not provided any information in this record explaining how it 

proposes to mitigate the adverse impacts from this massive 

construction and excavation project, which will unavoidably 

increase ·lead emissions in the Granite City community. Nor has 

it provided valid scientific support for the implementation of 

a 500 ppm clean-up level. The failure to analyze the 

18 In addition, EPA has not analyzed the impact on surface 
water and groundwater from its proposed use of wetting 
agents and surfactants to control dust during excavation. 
The cost of purchasing these materials as well as 
treating their discharge has not been addressed or 
included in EPA's cost estimate. 
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consequences of Alternative H on the Granite City community or 

justify the use of a 500 ppm clean-up level not only violates 

CERCLA, but the public's trust in EPA. 

VII. CONCLUSION 

NL has demonstrated in these comments that EPA's 

selection of Proposed Alternative H has no valid technical or 

scientific justification and falls far short of CERCLA's 

requirement of a cost effective remedy which will protect 

public health and the environment. In contrast, Alternative D 

will not only protect the residents of the Granite City 

community and the surrounding environment, it is cost effective 

and technically feasible in terms of project duration and 

ability to remedy and prevent future releases of lead into the 

environment. 

NL performed a three-pronged site-specific risk 

assessment with detailed scientific references and provided the 

Agencies with.numerous recent studies and information on lead 

exposure in support of the implementation of Alternative D. To 

support Alternative H, EPA relied on extremely limited data, 

which consisted of generic vegetable uptake studies irrelevant 

to the site, an outdated lead exposure review, a Superfund 

Record of Decision and a pilot program for lead remediation 

which has not even been completed. These comments demonstrate 

that each of these studies was irrelevant to Granite City 

conditions and/or based on outdated information on lead 
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exposure prior to the phasedown of leaded fuels. Morover, EPA 

has completely failed to address the substantial adverse 

impacts on the community from the enormous excavation and 

construction required in Alternative H or the methods to 

mitigate such impacts. 

When the record is reviewed as a whole, it is clear 

that EPA has no support for the selection of Alternative H as a 

remedy at the Taracorp site. Selection of such remedy and 

.rejection of Alternative D is arbitrary and capricious, 

violating the requirements of CERCLA and the Administrative 

Procedure Act governing federal agency action. 
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ARCO Coal Company 
:55 Seventeentn Street 
Jenver. Coloraco 80202 
-eleonone 303 293 42i2 

R,charc Krao11n. i='h.D 
Manager 
E~'IVIronmental f)ro1e<:ts 

October 26, 1989 

Mr. Jonathan Z. Cannon 
Acting Assistant Administrator 
Office of Solid Waste and Emergency Response 
U.S. Environmental Protection Agency 
401 M Street, S.W. 
Washington, D.C. 20460 

Dear Mr. Cannon: 

ARCO Coal Company, a division of Atlantic Richfield Company, submits the 
attached comments on EPA's "Interim Guidance on Establishing Soil Lead 
Oeanup Levels at Superfund Sites11 (OSWER Directive #9355.4-02), dated 
September 7, 1989. The Directive sets a cleanup level of S~ 1,000 ppm for 
total lead which the EPA considers protective for direct contact in residential 
settings. 

EPA states that it is adopting a recommendation ( " .. .lead in soil and dust 
appean to be responsible for blood levels in children increasing above 
background levels when the concentration in the soil and dust exceeds 500 to 
1000 ppm" ) contained in the 1985 Centers for Disease Control (CDC) 
document ''Preventing Lead Poisoning in Young Children." Review of this 
document and personal communication with CDC staff indicate that CDC 
never intended the 500 to 1000 ppm statement to be considered a 
"recommendation" and adopted as a soil cleanup level. There is no scientific 
documentation in the CDC document or the EPA Directive to support the 
interim cleanup leveL 

Scientific justification mUst be provided by EPA in order to assure that any 
soil lead cleanup level is adequate to protect health. The Directive improperly 
rejects use of the EPA Integrated Uptake Biolcinetic Model which has been 
demonstrated to be a reliable analytical method to determine the relationship 
between environmental lead concentrations and blood lead concentrations in 
EPA lead rulemaking. In addition, the Directive bas not considered 
background blood lead levels, target blood lead levels after cleanup, population 
of primary concern, fraction of the population to be protected, nature and 
severity of health effects and factors which influence the bioavailability of lead 



Mr. Jonathan Z. Cannon 
October 26, 1989 
Page 2 

If EPA uses the guidance document as it appears it was intended, the above 
inadequacies could be at least partially remedied by site-specific studies, as in 
an RIJFS leading to a remedial action. However, Region vm intends to use 
the guidance as if it were a regulation, applying lead cleanup levels without 
site-specific study. 

ARCO understands EPA's need to set cleanup standards and to move forward 
with Superfund cleanups as expeditiously as possible. Yet, the basis of a soil 
cleanup level for lead must be scientifically valid Absent such validation, we 
urge EPA to hold off on actions proposed to be conducted without regard to 
establishing a scientific basis. Shonty, we will be sending you a proposed 
methodology for deriving site specific soil lead cleanup levels. Our 
methodology will include such factors as identification of the exposed 
population, determining background blood lead concentrations, blood lead 
levels contnbuted from soil. health criteria, fraction of the population to be 
protected and bioavailability. We would appreciate the opportunity to meet 
with you to discuss our methodology when it is completed. 

We look forward to hearing from you at your earliest convenience regarding 
the attachment and anticipate funher discussion on soil lead cleanup 
methodology. 

Sincerely, 

' . 
'• • .:.. .••. I c....,. 

Richard Krablin, Ph.D. 
Manager 
Environmental Projects 

Attachment 

pc: J. I.. Scherer/U.S. EPA 
W. K. Reilly/U.S. EPA 
H. L. Longest II/U.S. EPA 
B. Diamond/U.S. EPA 



-

bpc: D. E. Pizzini/Montana Depanment of Health & Environmental Sciences 
K. Alkema/Utah Depanment of Health 
T. Vernon/Colorado Depanment of Health 
J. F. Wardell/EPA 
R. L Duprey/EPA 



bpc: P. D. Bergstrom 
H. L Bilhanz 
R. L Dent 
J. H. Desautels 
L D. Milner 
E. C. Tidball 
W. R. Williams 
B. L Murphy/Gradient 
G. N. Bigham/PTI 



ATIACHMENT TO LE1TER. TO JONATHAN Z. CANNON 
DATED OCfOBER 26, 1989 

Comments on "Interim Guidance on Establishing Soil Lead Oeanup Levels 

at Superfund Sites" (U.S. EPA September 7. 1989) 

Introduction 

On September 7, 1989, the Offices of Emergency and Remedial Response and of Waste 

Programs Enforcement of the U.S. Environmental Protection Agency (EPA) issued a 

directive setting interim soil cleanup levels for lead at Superfund sites (Longest and 

'Diamond, 1989). The stated range of soil lead concentrations (500 to 1,000 ppm) is 

considered by these Offices to be "protective for direct contact at residential settings." The 

directive further states that additional sail cleanup guidance will be developed after the 

development of standard toxicity factors for lead (i.e., a Cancer Potency Factor and/or a 

Reference Dose for non-cancer health effects.) 

The Agency's establishment of this cleanup range, as presented in the September 7 

directive, suffers from numerous methodological and technical deficiencies. From a 

methodological perspective, the Agency provides little basis for selection of this range. 



Instead, EPA states that it is adopting a "recommendation" of the Centers for Disease 

Control (CDC). The EPA directive provides no discussion of the target blood lead levels 

which would be expected following exposures to the soil cleanup levels, of the population 

of primary concern, or of the fraction of the population that would be protected by use 

of these guidelines. 

EPA's inadequate technical basis is likely to reflect the limited technical justification 

provided by CDC in its derivation of this range (U.S. DHHS, 1985). As presented in both 

the EPA directive and the original CDC document to which the directive refers, the 

500-1,000 ppm range is one which "appears to be responsible for blood lead levels in 

children increasing above background levels ... Neither CDC nor EPA discuss critical factors 

for application of this soil lead range to site cleanup. Factors which should be considered 

include the magnitude of expected increase above background blood lead, the background 

blood lead level assumed, the nature and severity of health effects (if any) associated with 

such increases, or the individual and population significance of these health effects. 

Factors which influence the bioavailability of lead at specific sites, such as impacts of soil 

or other matrix composition (e.g., mining wastes), on lead uptake must also be considered. 

These concerns are presented in more detail in Comments 2 and 3 below. 

In addition to providing insufficient technical justification for the values it has selected, the 

Agency's approach to setting these interim guidance levels ignores or inappropriately 



dismisses substantial available information on lead toxicity, exposure, and risk. In 

particular, EPA fails to acknowledge significant differences in exposure mechanisms 

between fetuses (the primary population of concern for low-level lead exposures --whose 

exposure is determined by maternal exposures) and young children (who have the most 

significant exposures to soil/dust lead due to enhanced soil/dust ingestion rates). The 

Agency also improperly rejects the use of the Integrated Uptake/Biokinetic (IUIBK) model, 

which provides important insights into the relationships between environmental 

concentrations of lead and blood lead levels. While EPA acknowledges the imponance 

of consideration of relative bioavailability of different forms and particle sizes of lead, 

these data are not incorporated into the current cleanup guidance. 

These comments as well as the appropriate incorporation of the IU/BK model and other 

•generic and site-specific data into development of cleanup levels for lead are discussed in 

more detail below. 

1 Numerous methodoiQgical and technical deficiencies exist in EPA's documentation 

of its interim son cleanup levels for lead in son. 

One of the most significant problems with EPA's proposed interim soil lead cleanup 

guidelines is its failure to provide either the rationale or bases for selection of the 500-

1,000 ppm range as the range of concern. The Agency does not identify the population 



to be protected by these cleanup levels, e.g., young children with elevated soil ingestion 

rates or fetuses who may be more susceptible to the neurological effects associated with 

lead exposures. EPA also does not relate the soil cleanup levels to blood lead levels or 

adverse health impacts of concern, i.e., the adverse health impacts which would be avoided 

or mitigated by adhering to these cleanup levels are not specified. Information on the 

level of protection, e.g., the fraction of the exposed population which would not experience 

a panicular adverse health impact or which would not exceed a certain blood lead level 

of concern, also is not provided in the directive. 

The failure to present such information raises questions regarding the scientific validity of 

the selected soil concentration range. In addition, vagueness regarding the derivation 

procedures for the cleanup values presents difficulties for selecting specific site cleanup 

levels either within or outside the range. For example, the Agency acknowledges that 

"[ s ]ite-specific conditions may warrant the use of soil cleanup levels" which are not within 

the stated range. However, without any guidance as to the factors incorporated into the 

initial selection of the stated range, it is unclear how selection of a value within the range 

or modification of these cleanup levels could be undertaken. As discussed in Comment 3 

below, site-specific considerations are likely to be significant enough to negate the 

usefulness of generic cleanup levels in favor of site-specific measures for all sites. 



. 

The absence of supponing information in EPA's guidance reflects the limited basis for 

derivation by CDC of the soil levels cited by EPA As described in more detail in 

Comment 2 below, EPA's use of CDC's values is technically inappropriate as the soil levels 

were not necessarily associated with any adverse health impacts, but were merely described 

as being levels which appeared to elevate children's blood lead levels "above background." 

Other technical factors limiting the applicability of CDC's values for CERCLA use are 

decreases in children's blood lead levels since the time of CDC's assessment, and 

differences in the types of sites reviewed by CDC (largely urban conditions including lead 

paint exposures) compared with those for which the cleanup levels are intended (CERCLA 

hazardous waste sites, including mining sites). It should also be noted that there is no 

indication CDC ever intended these soil values to serve as cleanup guides (CDC, 1985) . 

EPA attempts to provide some justification for its wholesale adoption of CDC's values by 

stating that the use of this range is only an interim measure. Additional guidance is to be 

provided by the Agency after it has finalized its reviews of development of a Cancer 

Potency Factor (CPF) or a Reference Dose (RID) for lead. While recently evolving data 

on the health impacts of lead certainly merit systematic review by EPA (e.g., toxicity factor 

development processes), the failure to have completed these reviews does not justify 

proposal of soil cleanup levels which neither have a well-documented technical support nor 

acknowledge the substantial technically-based guidance alternatives which are currently 

available. These include use of the IU/BK model together with exposure and site-specific 



considerations in identifying populations of primary concern and levels of exposure and 

risk. Such information has already undergone extensive review and compilation by several 

EPA offices as weU as other Federal agencies (U.S. EPA, 1989a, 1989b, 1986; U.S. DHHS, 

1988, 1985). 

These factors, and their appropriate application in developing soil cleanup levels, are 

discussed in Comment 3 below. It should also be noted that, as acknowledged by EPA's 

Clean Air Scientific Advisory Committee (CASAC) Joint Lead Group meeting of 

April 27-28, 1989, the data base for neurological effects on children is vastly more extensive 

than that for lead carcinogenicity. Thus, even if quantification of carcinogenic potency for 

lead indicates comparable exposure levels of concern, neurological endpoints are likely to 

remain the primary focus of concern at sites where children may be exposed to lead 

·contaminated soils. 

2 EPA's application of CDC's soil Jead values for use as cleanup levels is both 

technicaDy deficient and extends the use of these values well beyond the uses 

intended by CDC. 

As noted above, EPA does not provide documentation of the scientific rationale for the 

soil cleanup levels announced in its September 7, 1989 directive, but instead claims that 

the guidance adopts a "recommendation" generated by the CDC. The section quoted by 



EPA as a "recommendation," however, appears in the 1985 CDC document PreventinK 

Lead PoisoninK in YounK Children, under the heading "Sources of Lead Exposure." 

Examination of the information provided in this document as well as contacts with CDC 

staff provides no indication that CDC either intended these levels to be interpreted as 

levels of concern for adverse health effects or as levels to be used in establishing site 

cleanup standards. In other words, CDC did not make a "recommendation" at all. 

As quoted in EPA's directive, the CDC document specifically states that " .. .lead in soil and 

dust appears to be responsible for blood levels in children increasing above background 

levels when the concentration in the soil or dust exceeds 500 to 1,000 ppm." No indication 

is provided of the background level used or of any potential occurrence of adverse effects 

following exposure to soil or dust lead levels in this range. With no index to either the 

'magnitude of increase in blood lead from exposure or to anticipated health effects of such 

exposures, the CDC statement is merely an observation of a statistical measure. It 

provides no indication that exposure to- the stated range of soil and dust lead levels will 

result in blood lead levels of health significance. 

In addition, CDC provides no documentation of the derivation of their statement that 

blood lead levels increase with soil lead levels greater than 500-1,000 ppm. In personal 

communication, CDC staff indicated that the statement was intentionally not referenced. 

Instead, the committee preparing the CDC document provided this statement merely as 



a reflection of professional judgment regarding the impacts of soil and dust lead on blood 

lead. The committee never intended for the information provided to be used as a 

regulation. 

It should also be noted that background blood lead levels in the U.S. have decreased since 

the time at which the CDC report was issued. As outlined in Appendix C of the OAQPS 

Staff Report on lead (U.S. EPA 1989a), sources of lead that contribute to background 

levels of blood lead in the population have been decreasing since at least 1978. The 

changes that have been observed are partly due to the phase-down in use of leaded 

gasoline. This phase-down has been paralleled by a decline in blood lead levels, which is 

anticipated to continue into the 1990s. Similarly, dietary intake of lead has been 

decreasing since the late 1970s, and should continue to decrease as atmospheric deposition 

oQf lead onto foods, use of lead-soldered cans, and drinking water levels of lead all continue 

to decline. With the impact of these changes, EPA estimates that the 1990 baseline 

average blood lead levels for two year old children will be 28 to 35 percent of the baseline 

in 1978. 

These changes in background levels would alter the significance of CDC's statement in 

tenns of the blood lead levels which would result from exposures to soil and dust with lead 

concentrations of 500-1,000 ppm as well as in terms of the health impacts which might 

be expected. Since, as discussed above, no documentation is provided by CDC for blood 



lead levels or anticipated health effects, the impacts of changes in background blood lead 

levels on their view of these soil/dust concentrations is difficult to assess. 

Another difference between the CDC derivation of the soil lead concentration of concern 

and EPA's intended use of this range is the types of sites, and thus the types of lead, 

involved. CDC's review focused mainly on smelter sites and sites with typical urban lead 

exposures, including lead-based paints. The site cleanup levels will be applied to CERCLA 

sites, including mining sites. As discussed in Comment 3 below, evidence exists indicating 

differential absorption of lead derived from different sources. Variations in outdoor/indoor 

transfer of lead for different site types may also influence application of the CDC range 

to CERCLA sites as the CDC evaluation looked at soil and dust exposures together, 

without segregating their individual effects. These factor may funher increase the 

·inappropriateness of EPA's adoption of the CDC values. 

The EPA directive, in adopting the CDC soil range for cleanups at hazardous waste sites, 

clearly has extended the use of these values well beyond their original intended purpose. 

Differences between the types of sites reviewed by CDC and those for which cleanup 

levels would be applied, as well as changes in background blood lead levels since the time 

of derivation of CDCs values, were not acknowledged by the Agency. Most imponantly, 

EPA failed to provide a scientific basis for application of these values or to link exposures 

in excess of the suggested levels with adverse health effects. 



3 EPA's soil cleanup levels fail to incorporate available modeling procedures and 

toxicological and site-specific data which must be considered in developing soil 

cleanup levels for lead-contaminated sites. 

3.1 &posure Considerations in Settin& Soil Oeanup Levels 

As noted above, EPA's guidance fails to identify the population to be protected by the 

stated cleanup levels. For residential settings, the stated setting of concern in the 

September 7 guidance, young children have been the primary population at risk due to 

exposure to lead-contaminated soils. This is due to their increased susceptibility to the 

neurological effects of lead (as compared to adults) as well as the likelihood of their 

greater exposure to lead, especially via soil ingestion. 

Recently, increasing concern has been expressed over neurological impacts observed 

following prenatal exposures to lead at blood lead levels (10-15 ~gldl) which are lower than 

those previously thought to be acceptable for postnatal exposures for young children 

(25 p.gldl). While such impacts may exist, it must be recognized that the exposure pathway 

for fetuses from lead-contaminated soils is substantially different from that for young 

children. Specifically, while young children may directly ingest lead-contaminated soils, 

fetuses are only exposed to lead-contaminated soils via maternal ingestion and contact. 

Because young children are known to have enhanced soil ingestion rates as well as higher 

-



lead absorption and retention rates compared to older children and adults, fetal exposures 

(via maternal exposures) to lead-contaminated soils will be much less than young child 

exposures. It is likely that the difference in magnitude of exposures may more than 

account for any difference in susceptibility to lead exposures (as indicated by blood lead 

levels) that may exist between fetuses and young children. By ignoring these factors, EPA 

has failed to develop soil cleanup criteria for lead-contaminated sites based on a consistent 

description of exposed populations of concern, exposure pathways, and acceptable exposure 

criteria. 

3.2 Amuopriate Use of Uptake Factors and Models in Setting Soil Oeanup 

Levels 

1n setting the current soil cleanup levels, EPA has dismissed the use of biokinetic uptake 

models, stating that such models may only be used where extensive environmental and 

biological data are available. This approach disregards the imponant contributions that 

such models can make towards understanding the interrelationships between environmental 

exposures, human body burden, and health impacts. It is also inconsistent with effons 

being made in other parts of the Agency as well as by other groups. For example, in 

proposing a Maximum Contaminant Level (MCL) for lead in drinking water, EPA's Office 

of Drinking Water applied an uptake factor relating lead intake via water to blood lead 

levels (U.S. EPA, 1988). Similarly, the Task Force of the Society of Environmental 



Geochemistry and Health is developing a methodology for establishing soil cleanup levels 

which incorporates information on the relationship between soil lead and blood lead 

(Wixson, 1989). 

One of the most intensively evaluated models of this type is the Integrated 

Uptake/Biokinetic Model (IU/BK), which quantifies the relationship between environmental 

(i.e., air, dust/soil) and dietary lead levels and the associated blood lead levels. This model 

was selected by the U.S. EPA Office of Air Quality Planning and Standards (OAQPS) as 

a regulatory tool in setting a National Ambient Air Quality Standard (NAAQS) for lead. 

For this standard setting process, OAQPS is using the model to predict blood lead 

concentrations in children under different exposure conditions (U.S. EPA, 1989a). 

The uptake portion of the model, developed by Kneip et al. (1983), accepts site-specific 

data or default values for lead levels in each medium and combines this information with 

assumptions regarding behavioral and physiological parameters (i.e., time spent indoors and 

outdoors, time spent sleeping, diet, dust/soiJ ingestion rates, daily breathing volumes, 

deposition efficiency in the respiratory tract, and absorption efficiency in the respiratory 

tract and gastrointestinal tracts (U.S. EPA, 1989b)). The biokinetic portion of the model 

(Harley and Kneip, 1985) accepts uptake predictions and computes age-specific blood lead 

levels based on a six-compartment biokinetic model of tissue distribution and excretion of 

lead (U.S. EPA, 1989b). Overall, the IU/BK model is very versatile in that the default 



assumptions and values on which uptake rate and blood lead calculations are based can 

be replaced with available site-specific data or revised defaults. Thus, the model can be 

updated as new information on exposure levels, intake and uptake parameters become 

available. 

To apply the model, a baseline blood lead level representing routine exposures to lead in 

food, air, and water is compiled. Then, the contributions to blood lead from exposure to 

housedust and soil are added to the baseline. The IU/BK model is then used to calculate 

mean blood levels by multiplying estimated lead input rates (in ~g/day) by age-specific 

biokinetic slope factors (BSF, in ~gldL per ~glday). The mean blood lead levels can then 

be used to estimate the frequency distnbution, a useful parameter for risk assessment 

purposes, for lead levels in populations of children (U.S. EP ~ 1989b ). 

The results of several validation exercises conducted by the U.S. EPA for the IU/BK model 

(Figures 1 and 2) indicate that the model accurately predicts mean blood lead levels and 

population distributions associated with multimedia exposures in children (U.S. EP~ 

1989a). These analyses assume a soil ingestion rate of 80-135 mglday and 25% 

gastrointestinal absorption of lead from soil Figure 1 shows that when site-specific data 

for air, dust, and soil lead were used in the model, predicted and observed mean blood 

lead levels and distributions were essentially identical. Figure 2 shows that when default 



estimates of dust and soil lead were used in the model, predicted mean blood lead levels 

were within 2% of observed. 

The Lead Exposure Subcommittee of the Oean Air Scientific Advisory Committee 

(CASAC) has "unanimously" agreed that the OAQPS document, "Review of the National 

Ambient Air Quality Standards for Lead: Exposure Analysis Methodology and Validation" 

(U.S. EPA, 1989a, which describes the IU/BK model) is scientifically adequate for use in 

the standard setting process for lead as an ambient air pollutant. The CASAC endorsed 

the opinion of its subcommittee in a recent letter addressed to U.S. EPA Administrator 

William Reilly (U.S. EPA, 1989a). 

In addition, the recent ''Technical Suppon Document on Lead" (U.S. EPA, 1989b), 

'Prepared by the U.S. EPA Office of Health and Environmental Assessment, stated that the 

IU/BK model "provides a useful and versatile method for exploring the potential impact 

of future regulatory decisions regarding lead levels in air, diet, and soil." The authors 

observe that the use of the IU/BK model has revealed that dust and soil ingestion are the 

largest sources of lead exposure in 2-year-old children in areas near a lead point source 

in which air lead levels are typical for urban areas in the United States. 

In its September 7 directive, EPA implies that models such as the IU/BK may only be used 

where extensive, long-term environmental and biological data are available for a site. The 



Agency also states that blood lead testing should not be the "sole criterion for evaluating 

the need for long-term remedial action at sites that do not already have an extensive, long

term blood-lead data base." While long-term data are clearly desirable, their absence or 

incompleteness should not totally preclude use of models such as the IU/BK. Indeed, it 

seems that if the Agency is concerned about remedial action decision-making in the face 

of limited data, it should encourage the use of models such as the IU/BK. In particular, 

to the extent that any blood lead data are available, they could be used to validate the 

assumptions used in the IU/BK model. The empirical data and modeling results together 

would provide insights into the site-specific relationships between soil concentrations and 

blood lead levels, yielding a stronger base for assessing appropriate soil cleanup levels. 

In summary, the advantages to using the IU/BK model for establishing soil guidelines are 

·that the model: incorporates flexibility in approaches to regulating exposures to lead, allows 

for the use of the most current site-specific data, results in the prediction of population 

distributions of blood lead concentrations, can provide a stronger basis for evaluating site

specific relationships between environmental concentrations and blood lead levels, and is 

consistent with derivation of the NAAQS and MCL for lead, as well as approaches to 

assessing lead toxicity undertaken by other groups. 



3.3 Consideration of Differences in Bioavailability and Outdoor/Indoor Transfer 

of Lead from Different Sources 

In the case of lead, most information on the relationship between blood lead and lead in 

soils is derived from studies conducted in urban communities or communities with 

operating smelters. As discussed above, based largely on these types of studies, the U.S. 

Centers for Disease Control (CDC) has suggested that when soil lead concentrations 

exceed 500-1,000 ppm, children's blood lead levels may increase above background levels 

(U.S. DHHS, 1985). The current literature suggests, however, that children living in 

mining towns without a recent history of smelting activities do not suffer from elevated 

blood lead concentrations. Particle size, lead species, and soil characteristics appear to be 

the primary factors behind this noted difference in impacts of soil lead from mining versus 

·smelter sites on blood lead levels in children (Chaney, 1988). These factors appear to 

influence lead bioavailability and patterns of lead transport and exposure. 

Studies have shown that dissolution of lead in the gut is a function of the surface-to-mass 

ratio associated with particle size (Steele et al., 1989; Healy et al., 1982; Barltrop and 

Meek, 1979). The larger the particle size, the smaller the relative surface area, and the 

lower the bioavailability. The influence of panicle size on intestinal absorption was found 

to be especially important with particles < 100 I'm in diameter (Barltrop and Meek, 1979). 

The particle sizes of a variety of tailings materials from different ores have been measured 



in the range of 10 to 1,000 Jlm with none smaller than 1 Jlm (Andrews, 1975). In contrast, 

primary particles emitted from smelters fall in the 1 to 3 Jlm size range, with a significant 

number of particles smaller than 1 Jlm (Perera and Ahmed, 1979). 

Lead species is another critical factor in determining bioavailability. For example, animal 

toxicology studies show that some lead species are absorbed to a lesser extent than others. 

Lead sulfide is significantly tess absorbed than lead acetate and lead oxides (Barltrop and 

Meek, 1975). Sampling data have demonstrated that mine waste lead is mostly in the form 

of lead sulfide, a species of lower availability. By contrast, most lead in street dust is in 

the sulfate, halide, or oxide forms (Duggan and Williams, 1977). 

Another factor which appears to reduce the bioavailability of lead in mine waste is the 

"binding effect of the surrounding soils and rock matrix. The natural binding effect of lead 

in soils is enhanced in the case of mine waste or galena tailings, by the rock matrix 

surrounding the residual lead. In galena, the lead sulfide is embedded in a rock matrix, 

typically quartz. This rock matrix appears to reduce significantly the lead that is available 

for dissolution in the stomach (Bomschein, 1988). For example, recent reviews of the 

impact of soils on the bioavailability of lead (Steele et al., 1989; Chaney et al., 1988) have 

shown that while powdered lead sulfide is essentially as available as more soluble forms 

of lead, lead sulfide is likely to be much less bioavailable when found in mining wastes. 



The transfer of lead in soils to housedust has also been observed to vary according to the 

source of the lead, yielding different exposure patterns. For example, in urban settings or 

areas with operating smelters, indoor dust concentrations were similar to soil concentrations 

(U.S. EPA, 1986). In mining studies, however, indoor dust concentrations were less than 

soil concentrations, varying from about 15 to 45% of the soil concentration when soil 

concentrations were greater than about 500-1000 ppm (Barltrop, 1975; Barltrop, 1988; 

Davies et al., 1985). At lower soil concentrations, housedust concentrations were often 

similar to or greater than soil concentrations, probably reflecting the predominance of 

indoor sources of housedust lead (e.g., paint) at lower soil concentrations. 

Possible reasons for lower housedust lead concentrations in mining communities include 

the fact that in urban communities and/or communities with operating smelters, lead from 

·deposition of airborne lead is more pervasive on soil surfaces, and thus is more available 

to be tracked into homes. In addition, airborne lead can penetrate buildings and 

contribute to housedust lead concentrations in this manner. Such differences are due in 

part to particle size. In panicular, the particle size of mine wastes is sufficiently large that 

airborne panicles from a mine waste source tend to settle out quickly and do not deposit 

in as broad an area as the smaller aerosols from stack air emissions, which stay airborne 

longer and travel farther (Davies and Wixson, 1985; Lagerweff and Brower, 1975). l..a.rger 

particles are also less likely to enter homes and thus to contribute to house dust 

concentrations of lead. 



In summary, in establishing soil guidelines for a contaminant, site-specific and contaminant

specific characteristics must be considered. The source and type of lead present at a 

specific site can influence both its bioavailability and its distribution in the environment, 

and resulting human exposures. Such factors would strongly influence development of 

appropriate cleanup levels. 

3.4 Consideration of Site-Specific Issues 

As acknowledged by EPA, site-specific considerations may require derivation of different 

soil cleanup levels than those proposed by the Agency. If the approaches suggested above 

were adopted, it is not clear that any generic cleanup levels would be either necessary or 

·appropriate. Site-specific factors to be considered would include the form of lead present 

at a site (e.g., lead from mining activities versus lead from smelting activities with impacts 

as described above) and characteristics ·of the surrounding population (e.g., its proximity 

and demographics). 

Although the current interim guidance is described as being appropriate for "residential 

settings", other types of sites (e.g., industrial, commercial, or agricultural) may also require 

establishment of soil cleanup levels. Other site uses (either current or future) would 

necessitate different considerations in setting cleanup levels, such as different population 



subgroups of primary concern, different exposure pathways of concern, or different 

durations of exposure to site contamination. For example, children are unlikely to have 

much if any exposure to lead-contaminated soils at industrial sites. Thus, a different 

population subgroup, such as workers, is likely to be of primary concern for these sites. 

ChiJdhood exposure to commercial sites would be determined in part by their proximity 

to residential areas, and would occur to a lesser extent than residential exposures. For 

non-agricultural rural lands (for example, parks, open space), risk would need to be 

determined in much the same way as for commercial property. Food chain exposures are 

likely to be of primary concern for agricultural lands. Adoption of procedures which allow 

for easier incorporation of these considerations into soil cleanup level derivation would 

result in cleanup standards which better reflect actual risks. 

Conclusions 

In summary, EPA's interim guidance provides inadequate documentation of the rationale 

and bases for the soil lead guidance levels proposed by the Agency. Their guidance 

neither uses the CDC soil values as intended by CDC nor acknowledges the substantial 

technical database available for setting soil lead cleanup levels. This lack of basis for their 

guidance levels casts doubt on the validity of the values proposed by EPA and provides 



no clear method for incorporating site-specific considerations into the setting of soil 

cleanup levels for specific lead-contaminated sites. 

The generic values proposed by EPA should be replaced by a systematic process which 

incorporates the substantial amount of information which is available on lead toxicity, 

uptake, and body burden. This process would include use of the IU/BK model (or similar 

models incorporating information on the relationships between environmental and body 

burden concentrations of lead, such as that under development by SEGH) as well as 

consideration of such critical factors as the bioavailability of different forms of lead. The 

population of concern, target blood lead levels, and the fraction of the population to be 

protected by the soil cleanup levels should also be specified in a consistent way. Such an 

approach would both provide a scientifically valid basis for deriving soil cleanup levels and 

• would allow for incorporation of site-specific and other considerations. The type of results 

generated by this approach would also assist in understanding more clearly the impacts of 

proposed remedies on reducing risks from lead exposure. 



References 

Andrews, R.D. 1975. " Tailings: Environmental Consequences and Review of Control 
Strategies." Paper presented at the International Conference on Heavy Metals in the 
Environment, Toronto, Ontario, Canada. 

Barltrop, D., and F. Meek. 1979. "Effect of Panicle Size on Lead Absorption from the 
Gut." Arch. Environ. Health. 34:280-285. 

Bornschein, R.I.-, C.S. Oark, J. Grote, S. Roda, B. Peace, and P. Succop. 1988. "Soil/Lead
Blood/Lead Relationships in an Urban Community and in a Mining Community." Paper 
presented at a Conference on Lead in Soil: Issues and Guidelines, March 7-9, 1988, at 
Chapel Hil~ Nonh Carolina. 

Chaney, R.L, H.W. Mielke, and S.B. Sterrett. 1988. "Speciation, Mobility, and 
Bioavailability of Soil Lead." Environ. Geochem. and Health. In Press. 

Davies, B.E., and B.G. Wixson. 1985. "Trace Elements in Surface Soils from the 
Mineralized Area of Madison County, Missouri, USA" J. Soil Science. 36:551-570. 

Duggan, MJ., and S. Williams. 1977. "Lead-in-Dust in City Streets." Sci. Total Environ .. 
1:91-97. 

• Harley, N.H., and T.H. Kneip. January 30, 1985. An lnte&rated Metabolic Model for Lead 
in Humans of A]l Aies. Final Report to the U.S. EPA, Contract No. B44899 with the New 
York University School of Medicine, Dept. of Environmental Medicine. 

Healy, M., P. Harrison, M. Aslam, S. Davies, and C. Wilson. 1982. "Lead Sulfide and 
Traditional Preparations: Routes for Ingestion, and Solubility and Reactions in Gastric 
Fluid." J. Oin. Hosp. Phann .. 1:169-173. 

Kneip, T J., R.P. Mallon, and N.H. Harley. 1983. "Biokinetic modelling for mammalian lead 
metabolism." Neurotoxjcol., ~:189-192. 

Lagerweff, J.V., and D.L Brower. 1975. "Source Determination of Heavy Metal 
Contaminants in the Soil of a Mine and Smelter Area." Trace Substances in Environmental 
Health. 2:207-215. 

Longest, H.L., and B. Diamond (U.S. EPA, Directors, Office of Emergency and Remedial 
Response and Office of Waste Program Enforcement). September 7, 1989. Memorandum 

-



to Directors, Regional Waste Management Divisions Re: Interim Guidance on Establishing 
Soil Lead Oeanup Levels at Superfund Sites. OSWER Directive #9355.4-02. 

Perera, F.P., and A.K. Ahmed. 1979. Respirable Particles. Cambridge, MA: Ballinger 
Publishing Company. 

Steele, M.J., B.D. Beck, and B.L Murphy. 1989. "Assessing the contnbution from lead in 
mining waste to blood lead." Accepted for publication in ReKUlatoty Toxicoloi.Y and 
Pharmacoloi.)'. 

U.S. Department of Health and Human Services (Agency for Toxic Substances and 
Disease Registry). July 1988. The Nature and Extent of Lead Poisonine in Children in the 
United States: A Report to Conifess. Atlanta, GA: U.S. DfffiS, ATSDR. 

U.S. Department of Health and Human Services (Centers for Disease Control). January 
1985. Preventing Lead Poisoning in Youne Children. 

U.S. Environmental Protection Agency (Office of Air Quality Planning and Standards). 
1989a. Review of the National Ambient Air Quality Standards for Lead: Exposure 
Analysis Methodology and Validation. EPA-450/2-89-011. 

U.S. Environmental Protection Agency (Office of Health and Environmental Assessment). 
1989b. Technical Suppon Document on Lead. (First Draft.) ECAO-CIN-G7 . 

.U.S. Environmental Protection Agency (Office of Drinking Water). 1988. Drinking Water 
Regulations; Maximum Contaminant Level Goals and National Primary Drinlcing Water 
Regulations for Lead and Copper; Proposed Rule. Federal Re&ister. 53(160):31516-31578. 
40 CFR Pans 141 and 142. 

U.S. Environmental Protection Agency (Environmental Criteria and Assessment Office). 
March 1986. Air Quality Criteria for Lead. EP A-60018-83/028C. 

Wixson, R. 1989. Presentation on Methodology for Establishing Soil Oeanup Standards 
Developed by the Lead Task of the Society of Environmental Geochemistry and Health 
at their May 29-June 1, 1989 meeting in Cincinnati, OH. 



, . 
• 
• 
,. 

0 • UCIOILISTI&Al'a 

• • cesGWII 

i 
.. 

; • 
t .. 

a 

• 
tO 

~ 

• • • • • • • 
• CCO &.&AD CCNCINTIU .. TICN. ...... 

FIGURE 1 

Compuhon of D\strtbut \on of Reasured 11ood lead Levels tn Ch\ldren, 
1-5 Years of Age, L\vtng Wtthtn 2.25 Rtles of 1 Lead Smelter W\th levels 
Prtd\cted from the Uptake/8\olc \neUe Model. "easured Dust and Son Lead 
Levels Were Included \n the Jnput Par~meters to the Model. 

Source: u.s. EPA, 19891 



0 • WQCQ. UTIU.TI 

··~ 

·~------_.--~~--~--_.--~----~--~--~--~----._ __ _ • 10 

f JGURE 2 
Compar1son of D1str1but 1on of Measured Blood Lead levels 1n Ch11dren, 1-5 Years of Age, Lh1ng W1lh1n 2.25 M11es of a Lead Smelter WHh Levels Pred1cted fr~ the Uptate/81ot1net1c Model. Dust and Sotl lead Levels Were Est1mated Ustng Default Calculattons. 

Source: U.S. EPA, l989a 



EXHIBIT 8 



( 

~l:.TEil....Vd.I./1.:!.£ tf vVQ!q,5 tt.t: E.Z:. 
/ol5 ~A 2 AREAl AREA I AREA 5 AREA o 

llcrl Sf CT llcrl Sf CT llcrl Sf CT I loci< Sf CT lllrl sr 

1.0 0.0 o.o 21.0 107000.0 l'lal.b ll.O S4000.0 1000.0 105.0 101000.0 2000.0 'Ia. 0 141000.0 
2.0 0.0 0.0 Z!.O IIUOO.O 2m.1 JU nooo.o llll.l I 101000.0 2000.0 '1'1.0 111000.0 
J.O Jf.OOO. 0 "'·) JO. 0 IJI.200.0 Z52Z.I 15.0 S4000.0 1000.0 A 2.5 1000.0 too. o 111000. o 
1.0 S4000.0 1000.0 lt.O ~.0 I~. I J4.0 '10000. 0 IW..J 5T 12000.0 101.0 111000.0 
5.0 51000.0 1000.0 li!.O Z5200.0 114.) J7.0 101000.0 2000.0 PV 1000.0 IOJ.O 111000.0 
4.0 11000.0 lll.J I 149100.0 11.47.7 Ja.O 101000.0 2000.0 SD 1000.0 104.0 111000.0 

(" 1.0 18000.0 lll.J A 10.1 .1'1.0 108000.0 2000.0 I 101000.0 
1.0 101ooo.o 2000.0 ST 52122.2 10.0 101000.0 2000.0 A IU 
,.0 101000.0 2000.0 PV IJJJI.I 11.0 101000.0 2000.0 ST '16000.0 

10.0 101000.0 2000.0 Sl 31711.1 12.0 101000.0 2000.0 PV 32000.0 
Zi.O o.o 0.0 u.o nooo.o llll.J 5I ~.0 
27.0 o.o 0.0 10.0 108000.0 2000.0 

1 501000.0 1ll3.3 u.o 10000.0 1410.7 
A IU 1410..) IU 135000.0 2500.0 

ST ~0.0 15.0 0.0 0.0 
PV 11010.7 10.0 105000.0 I 'MI. I 
5I J7lll.3 11.0 105000.0 1111.1 

11.0 105000.0 I,~. I 
IU o.o 0.0 
10.0 115200.0 21ll.J 
,1.0 11200.0 21ll.3 
'R.O 115200.0 ZUJ.3 
n.o 108000.0 2000.0 
'M.O 101000.0 2000.0 
'15.0 101000.0 2000.0 
%.0 101000.0 2000.0 

101.0 115200.0 21ll.l 
101.0 115200.0 2133.3 

I 2ol4000.o 11000.0 
A 40.) 21~.0 

ST Z!IOOO.O 
SD 1'16000.0 
PV 'laOOO.O 

AREA 1 AREA as 

CT lllrl sr CT llock sr CT 

21.04.) 107.0 IUOOO.O llll.l 11.0 0.0 0.0 
21.04.7 I IUOOO.O lilt. I 12.0 0.0 o.o 
2W..) A J., 1~.~ IJ.O 0.0 0.0 
21.04.) ST tw.t..1 14.0 0.0 0.0 
21.04. 7 PV om.2 1!1.0 0.0 0.0 
21.04.7 SD 12111.1 "·0 0.0 0.0 
1~.0 17.0 0.0 0.0 
1000.0 11.0 0.0 0.0 

IU 0.0 0.0 
20.0 0.0 0.0 
21.0 0.0 0.0 
zz.o 51000.0 1000.0 
2].0 7100.0 131.5 
21.0 0.0 o.o 
ZI.O JJ400.0 42Z.2 
~.0 o.o 0.0 
15.0 5-1000.0 1000.0 
14.0 101000.0 2000.0 
11.0 0.0 0.0 
47.0 o.o 0.0 
u.o 11000.0 1~.0 

1 llnoo.o 62:13.) 

• 7.1 ll24., 
ST 37522.2 
PV 12507.1 
so 25011.1 

AREA all 

llock Sf 

1,.0 0.0 
~.0 .0000.0 
51.0 0.0 
52.0 .0000.0 
:13.0 .0000.0 
51.0 12400.0 
~.0 101000.0 
~.0 ~.0 

57.0 0.0 
51.0 115000.0 
51.1 o.o 
w.o 115000.0 
u.o 1~.0 

62.0 115000.0 
IJ.O 115000.0 
'-1.0 5-1000.0 
~0 115000.0 
70.0 IOWO.O 
71.0 0.0 
12.0 o.o 
)3.0 0.0 
)4.0 162000.0 
75.0 1~.0 

"·0 1~.0 

n.o 1~.0 

71.0 1~.0 

7U 142000.0 
10.0 115000.0 
11.0 0.0 

IDb.O 0.0 
I 2518.100.0 

• 57.1 
ST 27'&10.) 
PV ,3211., 
Sl 110577.1 

CT 

0.0 
IW..7 

0.0 
tW..J 
llol.4.7 
71.!.! 

2000.0 
foZ2.2 

0.0 
2500.0 

0.0 
2500.0 
3000.0 
2500.0 
2500.0 
1000.0 
2500.0 
tlll.3 

0.0 
0.0 
0.0 

3000.0 
lOOO.O 
3000.0 
3000.0 
3000.0 
3000.0 
2500.0 

0.0 
0.0 

11011.1 
2JJ2l.2 

= 
~ 

0 = ...., ~ 
tJ t J 



.. ' 
' ,. . \'1 ::. . .. 

.,-- . l.' 

~- .. ,;oe .. 

... ....--, 
.- ' 



3376J 

EXHIBIT B 

City Street Sex Age FEP BL 

Granite City 2026 Cleveland M 5 9 
Granite City 2026 Cleveland F 29 13 10 
Granite City 900 Alton F 2 21 5 
Granite City 900 Alton p 22 13 2 
Granite City 1401 Iowa p 5 13 8 
Granite City 1401 Iowa M 40 12 9 
Granite City 1401 Iowa F 33 20 6 
Granite City 1710 Cleveland M 2 16 23 
Granite City 1710 Cleveland M 4 1 5 21 
Granite City 1710 Cleveland F 27 43 28 
Granite City 302S Buxton F 1 1 6 
Granite City 3025 Buxton F 30 2 10 
Granite City 31 56 J i 11 M 1 1 3 5 
Granite City 31 56 Jill p 20 21 10 
Granite City 2406 A State <Apt?) M 6 24 8 
Granite City 2406 A State <Apt?> M 32 21 7 
Granite City 1737 Olive M 5 14 14-
Granite City 1737 Olive F 31 17 9 
Granite City 2341 Benton M 5 24 20 
Granite City 2341 Benton p 30 21 12 
Granite City 2502 State M 5 18 8 
Granite City 2502 State p 26 28 8 
Granite City 2919 Denver M 39 17 21 
Granite City 2919 Denver M 2 49 5 
Granite City 2132A Adams <Apt?> M 4 9 3 
Granite City 2132A Adams <Apt?) F 1 10 5 
Granite City 2132A Adams <Apt?) F Adult 10 5 
Granite City 2132A Adams <Apt?> M 30 9 10 
Granite City 2443 State F 30 30 5 
Granite City 2443 State F 1 21 5 
Granite City 2436 Adams M 4 8 6 
Granite City 2436 Adams F 27 22 8 
Granite City 2641 Benton M 3 18 6 
Granite City 2691 Benton p 34 19 6 
Gran 1 te City 1742 Popular p 2 31 11 
Gran 1 te City 1742 Popular M 5 13 11 
Granite City 1739 Edison p 4 13 10 
Granite City 1739 Edison p 3 45 15 
Granite City 1739 Edison F 20 1 3 2 
Granite City 2618 Denver F 5 12 14 
Granite City 2618 Denver p 25 1 9 8 
Granite City 1634 Cleveland F 5 9 14 
Granite City 1634 Cleveland F 23 10 11 
Granite City 2145 Cleveland M 3 19 19 
Granite City 2145 Cleveland F 23 18 
Granite City 2152 State M 4 11 32 
Granite City 2152 State F 24 11 11 
Granite C1 ty 2158 State M 4 10 4 
Granite City 2158 State F 29 21 10 



City Street Sex Age FEP BL 

Granite City 2904 Harding M 43 18 26 
Granite City 2904 Harding F 2 
Granite City 2021 Dewey M 2 18 22 
Granite City 2021 Dewey F 22 1 6 5 
Granite City 2322 Delmar F 3 12 14 
Granite City 2322 Delmar F 4 18 13 
Granite City 2322 Delmar F 32 19 15 
Granite City 1619 Edison F 6 18 24 
Granite City 1619 Edison F 30 20 15 
Granite City 2159 Benton M 4 6 10 
Granite City 2159 Benton F 1 3 11 
Granite City 1442 Grand F 4 13 30 
Granite City 1442 Grand p 30 15 7 
Granite City 1443 Grand F 38 10 9 
Granite City 1443 Grand M 4 20 37 
Granite City 11 03 Mad i son M 1 8 1 1 -Granite City 1103 Madison F 27 10 3 
Madison 1021 Grand CApt) F 3 76 28 
Madison 1021 Grand CApt) M 4 30 27 
Madison 1021 Grand CApt> p 13 11 a-
Madison 1021 Grand CApt) p 25 12 12 
Madison 1207 Market M 1 59 5 
Madison 1207 Market F 3 16 9 
Madison 1207 Market p 27 24 5 
Madison 1109 Bissell FC?> 1% 18 6 
Madison 11 09 B i sse 11 F 35 53 5 
Madison 1109 Bissell M 38 32 11 
Madison 202 Logan M 60 11 8 
Madison 202 Logan M 5 18 9 
Madison 1034 Logan F 5 16 14 
Madison 1034 Logan M 24 18 16 
Madison 1034 Logan M 54 19 22 
Madison 1217 Market <rear> p 24 25 2 
Mad I son 1217 Market <rear) F 5 22 8 
Madison 713 Jackson M 3 14 13 
Madison 713 Jackson F 29 15 3 
Madison 213 Bissell M 1 6 10 
Madison 213 Bissell F 18 11 16 
Madison 403 W 3rd F<?> 1 5 18 
Madison 403 W 3rd F 26 6 8 
Madison 615 Meredocia M 56 1 4 
Madison 615 Meredocia M 6 1 10 
Madison 201 Weaver CApt) F 2 63 22 
Madison 201 Weaver CApt> F 32 1 8 
Madison 914 Grand F 3 11 12 
Madison 914 Grand F 35 9 7 
Madison 925 Iowa F 26 7 
Madison 925 Iowa M 23 3 
Madison 857 Alton F 25 21 6 
Madison 857 Alton M 1 1 
Madison 405 W 3rd F 21 4 10 
Madison 405 W 3rd F 3 3 11 

:507:32 



TABLE 1 

Results -Granite City 1982 IDPH 
Blood Lead Survey 

Areas 1 Number2 FEP3 P6B4 PotentialS 
Health Rlsk 

2 6 16.8 (9-45) 17.1 (10-24) 0 

3 2 16. 1 ( 13-20> 33.5 (30-37) 0 

4 6 19.5 (8-76) 15.8 (8-41> 2 6 

5 10 0 

6 3 17.8 ( 13-31> 11.9 (11-14) 0 

7 2 28.8 (17-49) 8.4 (5-14) 0 

8N 13 13.8 (6-24) 8.0 (3-32) 0 

Total 
Granite City 13 14.1 <1-49) 10.4 (3-41) 0 

2 

3 

4 

5 

6 

Areas correspond to areas proposed by EPA for remediation in Figures 4-5. 

Number of children age 1 to 6 years. 

FEP- Geometric Mean <range>. Free Evythrocyte Cmg/dl>. 

P6B- Geometric Mean <range), Blood Lead (mg/d1>. 

CDC action level of both FEP>35 mg/dl and P6B>l5. 

Area 4 levels are believed to be from a source other than soil lead. 
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~ == == o·anJEN 6 GEI~E 

To: files 

f\ o) ... 
From J.M. U'Lour,hlin U 
Subject: NL Granite City Materials Cost Estimates 

I. Topsoil 

Att:-~ch111ent ~ 

Page I of I 

Men 1orattdu1 r 1 

U:~te 17 July ICJR'J 

I lit• :'X·f I 0 I:' 

Copies F.IJ. II:Jic 
1>.(1. Colcrn:ur 
K. L:1nrb 

:l. 

b. 
c. 

Lillon Excnvntiug (314) 781-6060 
Kurtz Nursery & Topsoil (314) 946-9191 
Dixon Topsoil Co. (314) 843-0134 

$1i5 00/7 (.') 
$79.00/7 CY 
$70.00/7 CY 

Avernge: $1 0.00/CY delivered to St. Louis metro nr c:1. Sour ct·~ cnnl:rcled h:td 
adequale qu;-tntities available 

2. S:wd/Gravel 

a. 
b. 

3. Clay 

Riverview Quarry (314) 837-3511 
St. Chadcs Quarry (314) 9·16-0004 

~:t•l!! 
$3..15/1011 
$·1.<'15/1011 

Average: $3.90/ton sand, $<1.70/lon gravel, uot delivl'rl'd. 

Assume $3.30/loaded mile, l 5 mile haul, 16 CY truck. 
Sand 1.5 ton/yd. Gravel 1.0 ton/yd. 
Sand delivered: $9.00/CY Grnvcl drlivrrrd: $R 00/C'Y 

a. St. Charles Quarry 
7921 A Ia bnma Road 
St. Louis, MO 63 I I J 

I'OC: Darrel Emge (314) SH-•I,H-1 (main ollicc) 
(314) 946-00!H (qua11y) 

Qr_;~y~J 
$·1-10/1011 
$5.00/1011 

several thousand tons currently av<~ilable for cost of lo:1d :1nd haul. 
estimate $7/CY load and haul lo Granite City 

NOTE: Clay pits, perse, do not exist in St. Louis nrea (Kevin l.<~mb, lJ:urrl Emp,e). Clay 
generally available as a result of construction excav<~tion, quarry c:<c:tvation. 

4. Summary: 
Topsoil: S 10.00/CY deli"ered 
Sand: S 9.00/CY delivered 
Gravel; S 8.00/CY clelivereci 
Cl:ly: S 7.00/CY delivered 

'Jlrr~c cost cstimnles nrc based 011 Mic;c;ouri <;otllt.:<'<:. m:rny of ''hkll :111' rull lil·t·n~t·d In lrtH I. 
to Illinois. /\lthough better defined estimates would be based on lllinoic; sources, tlrese co~rs 
should be fairly representative of material costs in lhal pnrt of the count• y. 

These costs compnre favorably to J<cvin l.:unb's (St. Lotti!: office) r~tiru:rlrs of $10-$1 I/<., 
topsoil delivered nnd $7/CY clay delivered. 



Att:1chment 3 
P::tge I of I 

Mernoranduttl 

Files 

(\ o) ... 
From: J.M. U'Loughlin (} 

Subject: NL Granite City Materials Cost Estimates 

I. Topsoil 

Onlc: 17 July I9X(J 

I Jlp· :'K-11.01 :' 

Copies: F.lJ. I lair 
IJ.(). Coleman 
K. Lnmb 

a. 
b. 
c. 

Litton Excavating (314) 781-6060 
Kurtz Nursery & Topsoil (314) 946-9191 
Dixon Topsoil Co. (314) 843-0134 

$<i5 00/7 CY 
$79.00/7 CY 
$70.00/7 CY 

A vernge: S I 0.00/CY delivered to Sr. Louis metro nren. Source!: co111aclf'd had 
adequate quantities availnblc 

2. Sand/Gravel 

a. 
b. 

3. Clay 

Riverview Quarry (314) 837-3511 
St. Chades Quarry (314) 946-0004 

~;r.rL<( 
$3.35/ton 
$<1.'15/ton 

Average: $3.90/ton sand, $<1.70/ton gravel, not dclivl'lt'd. 

Assume $3.30/loaded mile, I 5 mile haul, 16 CY truck. 
Sand 1.5 ton/yd. Gravel 1.0 ton/yd. 
Santi delivered: $9.00/CY Gravel delivr1t'd: $1Ul0/CY 

a. St:Charles Quarry 
7921 Alabama Road 
St. Louis, MO 63 I I I 

J'OC: Unrrel Emge (314) SH-•1•1•1-1 (main officl') 
(314) 946-00IH (qu:ury) 

G!.HYtl 
$riAO/ton 
$5.00/1011 

several thousand tons currently available for cost of load and haul. 
estimate $7 /CY load and haul to Granite City 

NOTE: Clay pits, perse, do not exist in St. Louis nrea (Kevin Lamb, IJ:urcl Emgt'). Clar 
generally available as a result of construction excavation, quarry exc:-~vntion. 

4. Summary: 
Topsoil: $10.00/CY delivered 
Sand: $ 9.00/CY delivered 
Gravel; $ 8.00/CY delivered 
Clay: $ 7.00/CY delivered 

Thco;e cost cstimntes arc based on Mi!:!:ouri sot11c.:r~. many or which illl' nor lkt·ur.l'd In 11ul"l; 
to Illinois. Although better defined estimntes would be bnsed on lllinoic; sources, these coste; 
should be fairly representative of material costs in thnt part of the country. 

These costs compnre favorably to Kevin Lomb's (St. Louis olficr) f'~lilllalf's of' $10-$11/<"Y 
topsoil delivered nnd $7 /CY clay delivered. 

-



TARACORP PILE MULTIMEDIA CAP 
Grading/contouring/consolidation 
Buy/haul/place 24" clay 
Buy/place 40-mil synthetic cover 
Buy/haul/place 6" gravel 
Buy/haul/place Geotextlle filter fabric 
Buy/haul/place 6" embankment 
Buy/haul/place 6" topsoil 
Seed, fertilizer, mulch 
fp.,cfnr, 

-.._,· SUBTOTAL 

CONTAINED DROSSES 
Loading (Crane & Crew) 
Transport to secondary smelter (600 

miles @ $3.50/loaded mile 
Smelting (adjusted for recovery) 

SUBTOTAL 

SLLR PILES 
Excavation 
Transport to Taracorp Pile 

SUBTOTAL 

VENICE ALLEYS EXCAVATE AND RESTORE 
Clear/replace incidentals 
Ev-~vate to depth of 3" 
L~ and transport to Taracorp Pile 
Grade and apply base course 
Buy/haul/place asphalt 
Buy/haul/place 3" topsoil 
Buy/haul/place sod 

SUBTOTAL 

_EAGLE PARK EXCAVATE AND RESTORE 
Clear 
Manual excavation 
Light equipment excavation 
Heavy equipment excavation 
Load and transport to Taracorp Pile 
Buy/haul/place backfill 
Buyjhnuljplace 3" topsoil 
Buyjhauljplace sod 

SUBTOTAL 

TABLE 17 
NL GRANITE CITY 

PRELIMINARY COST ESTIMATE 
ALTERNATIVE II 

QUANTITY UNITS 

44,440 
29,630 

400,000 
7,400 

400,000 
7,400 
7,400 

44,440 
3,000 

SY 
CY 
SF 
CY 
SF 
CY 
CY 
SY 
FT 

LS LS 

1 Load 
12 Ton 

3,920 
3,920 

1.6 
670 
670 

5,300 
5,300 

225 
2,700 

. 5 
100 
500 

2,100 
2,700 
2,500 

200 
2,200 

CY 
CY 

Acres 
CY 
CY 
SY 
SY 
CY 
SY 

Acres 
CY 
CY 
CY 
CY 
CY 
CY 
SY 

UNIT 
COST 

$3 
$20 

$1 
$15 
$0.2 
$10 
$20 

$1 
·10 

$800 

$2,100 
300 

$25 
$3 

$5,000 
$30 

$6 
$3 
$8 

$25 
$4 

$3,000 
$60 
$30 
$20 

$6 
$10 
$20 

$4 

Attachment .t 
Page I of 5 

EXTENDED 
COST 

$133,320 
$592,600 
$400,000 
$111,000 
$80,000 
$74,000 

$148,000 
$44. 4lJ0 
$30,000 

$1,613,360 

$800 

$2,100 
$3,600 
$6,500 

$98,000 
$11,760 

$109,760 

$8,000 
$20,100 
$4,020 

$15,900 
$42,400 

$5,625 
$10,800 

$106,845 

$1,500 
$6,000 

$15,000 
$42.000 
$16,200 
$25,000 
$'•. 000 
$8,880 

$118' 580 

TOTAL 
COST 

$1,613,360 

$6,500 

$109,760 

$106,845 

$118.580 



TABLE 17 
NL GRANITE CITY 

PRELIMINARY COST ESTIMATE 
ALTERNATIVE If 

QUANTITY UNITS UNIT 
COST 

Attachment 4 
Page 2 of 5 

EXTENDED TOTI\L 
COST COST 

---------------·----------------------------------------------------------------------------AREA 1 EXCAVATE AND RESTORE 
Clear/Replace Incidentals 13.5 ACRES $5,000 $67,500 
Manual Excavation 465 CY $60 $27,900 
Light Equipment Excavation 7,890 CY $30 $236,700 
lleavy Equipment Excavation 7,890 CY $20 $157,800 
Load and Transport to Taracorp Pile 16,245 CY $6 $97,470 
Grade and apply pavement base course 27,200 SY $3 $81,600 
Buy/haul/place asphalt 27,200 SY $8 $217.600 
Buy/haul/place topsoil 9,450 CY $20 $189,000 
Buy/haul/place sod 37,780 SY ·~4 $151,120 
Buy/haul/place shrubs 10 El\ $50 $500 
Buy/haul/place trees 5 EA $200 $1,000 

$1,228,190 ~ SUBTOTAL $1,228,190 

AREA 2 EXCAVATE AND RESTORE 
Clear/Replace Incidentals 11.6 ACRES $5,000 $58,000 
Manual Excavation 4,667 CY $60 $280,020 
Light Equipment Excavation 4,667 CY $30 $1'•0,010 
Heavy Equipment Excavation 0 CY $20 $0 
Load and Transport to Taracorp Pile 9,334 CY $6 $56,004 
Grade and apply pavement base course 23,770 SY $3 $71,310 
Buy/haul/place asphalt 23,770 SY $8 $190,160 
Buy/haul/place topsoil 5,372 CY $35 $188,020 
Buy/haul/place sod 32,230 SY $4 $128,920 
Buy/haul/place shrubs 150 EA $50 $7,500 
Buy fhaul/p lace trees 70 EA $200 $14,000 

SUBTOTAL $1,133,944 $1,133.944 

AREA 3 EXCAVATE AND RESTORE 
Clear/Replace Incidentals 10.8 ACRES $5,000 $54,000 
Manual Excavation 4,344 CY $60 $260,640 
-Light Equipment Excavation 4,344 CY $30 $130.320 
Heavy Equipment Excavation 0 CY $20 $0 
Load and Transport to Taracorp Pile 8,688 CY $6 $52,128 
Grade and apply pavement base course 3,280 SY $3 $9,840 
~uy/hauljp1ace asphalt 3,280 SY $8 $26,240 
Buy/haul/place topsoil 8,140 CY $35 $284,900 
Buy/haul/place sod 48,840 SY $4 $195,360 
Buy/haul/place shrubs 70 El\ $50 $3,500 
BuyjhauJjplace trees 30 EA $200 $6,000 

SUBTOTAL $1,022,928 $1,022,928 



TABLE 17 
NL GRANITE CITY 

PRELIMINARY COST ESTIMATE 
ALTERNATIVE II 

QUANTITY UNITS UNIT 
COST 

Att::~chmcnt ~ 

Page 3 of 5 

EXTENDED TOTAL 
COST COST 

--------------------------------------------------------------------------------------------/\REA 4 EXCAVATE AND RESTORE 
Clear/Replace Incidentals 60.7 ACRES $5,000 $303,500 
Manual Excavation 24,500 CY $60 $1,470,000 
Light Equipment Excavation 24,500 CY $30 $735.000 
Heavy Equipment Excavation 0 CY $20 $0 
Load and Transport to Taracorp Pile 49,000 CY $6 $294,000 
Grade and apply pavement base course 98,000 SY $3 $294,000 
Buy/haul/place asphalt 98,000 SY $8 $784,000 
Buy/haul/place topsoil 32,667 CY $35 $1,143,345 
Be 'haul/place sod 196,000 SY $4. $784,000 
B~hauljplace shrubs 395 EA $50 $19,750 
Buy/haul/place trees 170 EA $200 $34,000 

SUBTOTAL $5,861,595 $5,861,595 

AREA 5 EXCAVATE AND RESTORE 
Clear/Replace Incidentals 2.5 ACRES $5,000 $12,500 
Manual Excavation 1,000 CY $60 $60,000 
Light Equipment Excavation 1,000 CY $30 $30,000 
Heavy Equipment Excavation 0 CY $20 $0 
Load and Transport to Taracorp Pile 2,000 CY $6 $12,000 
Grade and apply pavement base course 4,000 SY $3 $12,000 
Buy/haul/place asphalt 4,000 SY $8 $32,000 
Buy/haul/place topsoil 1,333 CY $35 $46,655 
Buy/haul/place sod 8,000 SY $4 $32,000 
Buy/haul/place shrubs 16 EA $50 $800 
Buyjhaulfplace trees 7 EA $200 $1,400 

SUBTOTAL $239,355 $239,355 

A~ 6 EXCAVATE AND RESTORE 
Clear/Replace Incidentals 19.8 ACRES $5,000 $99,000 
Manual Excavation 8,000 CY $60 $480,000 
Light Equipment Excavation 8,000 CY $30 $240,000 
Heavy Equipment Excavation 0 CY $20 $0 
Load and Transport to Taracorp Pile 16,000 CY $6 $96,000 
Grade and apply pavement base course 32,000 ·sy $3 $96,000 
Buy/haul/place asphalt 32,000 SY $8 $256,000 
Buy/haul/place topsoil 10,667 CY $35 $373,345 
Buy/haul/place sod 64,000 SY $'• $256,000 
Buy/haul/place shrubs 129 EA $50 $6 ,It 50 
Buyjhaulfplace trees 55 EA $200 $11,000 

SUBTOTAL $1,913,795 $1,913,795 



TABLE 17 
NL GRANITE CITY 

PRELIMINARY COST ESTIMATE 
ALTERNATIVE 11 

QUANTITY UNITS UNIT 
COST 

Att:-tchment 4 
Page 4 of 5 

EXTENDED TOTAL 
COST COST -----------------------------------------·---------------------------·----------------------AREA 7 EXCAVATE AND RESTORE 

Clear/Replace Incidentals 3.9 ACRES $5,000 $19,500 
Manual Excavation 1,556 CY $60 $93,360 
Light Equipment Excavation 1,556 CY $30 $'•6' 680 
Heavy Equipment Excavation 0 CY $20 $0 
Load and Transport to Taracorp Pile 3,112 CY $6 $18,672 
Grade and apply pavement base course 6,222 SY $3 $18,666 
Buy/haul/place asphalt 6,222 SY $8 $49' 776 
Buy/haul/place topsoil 2,074 CY $35 $72,590 
Buy/haul/place sod 12,444 SY $'• $49,776 
Buy/haul/place shrubs 25 EA $50 $1,250 
Buy/haul/place trees 11 EA $200 $2,200 'wJ 

SUBTOTAL $372,470 $372,470 

AREA 8S EXCAVATE AND RESTORE 
Clear/Replace Incidentals 7.8 ACRES $5,000 $39,000 
Manual Excavation 3,127 CY $60 $187,620 
Light Equipment Excavation 3,127 CY $30 $93,810 • 
Heavy Equipment Excavation 0 CY $20 $0 
Load and Transport to Taracorp Pile 6,254 CY $6 $37,524 
Grade and apply pavement base course 12,507 SY $3 $37,521 
Buy/haul/place asphalt 12,507 SY $8 $100,056 
Buy/haul/place topsoil 4,169 CY $35 $145,915 
Buy/haul/place sod 25,015 SY $4 $100,060 
Buy/haul/place shrubs 51 EA $50 $2,550 
Buy/haul/place trees 22 EA $200 $4,400 

SUBTOTAL $748,456 $748,456 

AREA 8N EXCAVATE AND RESTORE 
Clear/Replace Incidentals 57.8 ACRES $5,000 $289,000 ,_) 
Manual Excavation 23,322 CY $60 $1,399,320 
Light Equipment Excavation 23,322 CY $30 $699,660 
Heavy Equipment Excavation 0 CY $20 $0 
Load and Transport to Taracorp Pile 46,644 CY $6 $279,864 
Grade and apply pavement base course 93,289 SY $3 $279,867 

-Buy/haul/place asphalt 93,289 SY $8 $7116,312 
Buy/haul/place topsoil 31,096 CY $35 $1,088,360 
Buy/haul/place sod 186,578 SY $4 $746,312 
Buy/haul/place shrubs 376 EA $50 $18,800 
Buy/haul/place trees 162 EA $200 $32,400 

SUBTOTAL $5,579,895 $5,579,895 



OTHER COSTS 
Monitoring Well 
Deed Restrictions 
Safety Program 
Mobilization 
Dust Control 
Equipment Decontamination 
Off-Site Drainage Control 

SUBTOTAL 

\..._., ESTIMATED DIRECT CAPITAL COST 

INDIRECT CAPITAL COSTS 
Contingency Allowance (25%) 
Engineering Fees (15%) 
Legal Fees {5%) 

ESTIMATED INDIRECT CAPITAL COST 

TOTAL ESTIMATED CAPITAL COST 

ANNUAL OPERATING AND MAINTENANCE COSTS 
Air monitoring 
Sample analysis 
Groundwater sample collection 
Sample analysis 
Site mowing 
'Hte inspection 

~iscellaneous site work 
Site work materials 

ESTIMATED ANNUAL 0 & M 
PRESENT WORTH OF ANNUAL 0 % M 
FOR 30 YEARS (1-SX) 

ALTERNATIVE H ESTIMATED COST 

TABLE 17 
NL GRANITE CITY 

PRELIMINARY COST ESTIMATE 
ALTERNATIVE H 

QUANTITY UNITS 

90 LF 
LS LS 
LS I.S 
LS LS 
LS LS 
LS LS 
LS LS 

2 Handays 
8 Samples 
8 Mandays 

22 Samples 
26 Mandays 
8 Mandays 

36 Mandays 
LS LS 

UNIT 
COST 

$60 
$15,000 
$'•0. 000 
$65,000 
$40,000 
$401000 
$251000 

$250 
$11000 

$250 
$150 
$250 
$250 
$250 

$lt. 000 

:\ tt::-tclunent ~ 
Pnge 5 of 5 

EXTENDED 
COST 

$5 .~oo 
$15,000 
$'•0. ()()() 
$65,000 
$40,000 
$401000 
$25,000 

$2301400 

$500 
$8,000 
$2,000 
$3,300 
$6,500 
$2,000 
$9,000 
$'•. 000 

$35,300 

$542,630 

TOT I\ f. 
COST 

$230. '•00 

$20,286,073 

$5,071,518 
$ J 1 0/12 1 911 
$1,014. 30lt 

$91126,733 
• 

$291~14,806 

$542,630 

$29,957,436 



ADDENDU" 

The follo_wing additions and corrections should be •ade to Appendix B: 
Selection of a Lead Soil Clean-up Level for the HL/Taracorp Superfund Site. 

1) Sixth page, last line. 500 •icrogra•s per deciliter should read 500 
PP•· 

2) Eighth page, line 11. Reference 1989c should be 1989a. 

3) Ninth page, line 9. Text should read: It is notable that at a lead 
in soil level of 500 pp•, the •odel shows that for •ost ages the ~ 

soil/dust lead intake is approxi•ately 15 •icrogra•s per day. At a 
lead soil level of 1000 pp•, the soil/dust lead intake is greater than 
29 •icrogra•s per day, accounting for approxi•ately 63 percent of the 
total daily intake. At both soil lead levels, the intakes from air 
and water are nonsignificant. 



APPENDIX B 

SELECTION OF A LEAD SOIL CLEAN-UP LEVEL FOR THE NL/TARACORP SUPERFUND SITE 

Prepared by U,S, EPA, Region V 

Several ~et~ of comment~ to the Propo~ed Plan at the NL/Taracorp 

~ite have que~tioned U.S. EPA'~ deci~ion regarding t~e ~election of the lead 

in ~oil clean-up ~tandard~ to be u~ed at the ~ite. Thi~ document i~ intended 

to re~pond to the~e comment~ by ~etting forth U.S. EPA rationale ~upporting 

thi~ deci~ion. 

Lead poi~oning in young children i~ one of the mo~t prevalent and 

preventable childhood public health problem~ in the U.S. today (USDHHS, 1985). 

The Environmental ~otection Agency•~ concern with the health hazard~ of lead 

i~ long~tanding The Clean Air Act of 1970 authorized the EPA to ~et 

National .Ambient Air Q,aality Standard<: (NAAQS) for the regulation of air 

emi<:c:ionc; of pollutant~ con<:idered harmful to public health or welfare; lead 

wac; one of the c;ix pollutant<: to be regulated. In 1974 under the regulatory 

requirement~ of the Safe Drinking Water Act, EPA Office of Drinking Water 

i~<:ued itc; National Interim Primary Drinking vlater Regulation~; again lead 

wac; one of the 26 contaminant<: addrec;~ed. Since 1975, EPA ha~ increa~ingly 

re~tricted automobile emi~~ion<:; all new car~ <:ince 1975 have been equipped 

with catalytic converter<:. Becauc;e lead dec;troyc; the effectivene~c; of thec:e 

converter~. the u~e of unleaded gac:oline hac; increa~ed dramatically, with 

corre~ponding decrea~ec; in lead emic;c;ion~ from exhau~t. EPA hac; moved to 

accelerate thi~ progre~c; by pha~ing out lead in gac:oline during the 1980~. 
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Further reduction~ in the National Ambient Air Quality Standard for lead and 

the Maximun Concentration Level for lead in drinking water are expected in 

1990. The overall effect of the~e control program~ ha~ been a major reduction 

in the amount of lead being relea~ed to the environment. 

Lead relea~ed into the environment in the pa~t from ~tationary 

~ource~ ~uch a$ factorie~, power plant~ and ~melter~ and from mobile ~ource~ 

~uch a~ automobile~, bu~e~ and other form~ of tran~p9rtation remain~ a 

per~i~tent problem. Depo~ition and precipitation have re~ulted in the 

accumulation of high concentration~ of lead in the ~oil in area~ where 

~ignificant relea~e~ to the air have occurred. Thu~, lead-contaminated ~oil~ 

and hou~edu~t have emerged a~ important contributor~ to blood lead 

concentration~ in the general population. 

The pre~ent action ha~ provided a mechani~m for the clean-up of the 

lead in the ~oil at the NL/Taracorp Superfund ~ite in Granite City. A ri~k 

a~~e~~ment ha~ been prepared by O'Brien & Gere a~ part of the Remedial 

Inve~tigation for the NL/Taracorp Superfund ~ite (Remedial Inve~tigation 

Report 1988). Thi~ health ri~k a~~e~~ment ha~ correctly identified children 

a~ the mo~t ~en~itive ~ubpopulation, noting that they are at particular ri~k 

to lead poi~oning due to their greater lead ab~orption efficiency than adult~ 

and to their greater probability of expo~ure to environmental lead in ~oil 

through outdoor play activitie~, mouthing habit~ and through intentional 

inge~tion of ~oil (pica). It further identifie~ two pathway~ for lead 

expo~ure to the re~ident population ~temming from the Superfund ~ite a~ being 

complete: " 1) the airborne route, with lead-bearing ~oil particulate~ and 

du~t~ tran~ported from friable ~oil~ on the Taracorp ~ite to off~ite location~ 
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for ~ub~equent inhalation, and 2} the direct contact route, with expo~ed ~oil~ 

previou~ly contaminated with lead from particulate fallout from ~melting 

emi~~ion~ in previou~ year~ providing a ~ource for inge~tion of lead 

re~idue~". Pathway~ have been identified a~ complete ba~ed on contaminant 

exi~tence, magnitude, environmental fate, toxicological impact~ of component~ 

relea~ed from the <:He and tran~port to receptor<;. The a~<;e<:<:ment al <;o 

acknowledge~ that "lead in it~ variou<; environmental form~ i<; able to combine 

with a variety of phy<:iologically <;ignificant protein<; in the body, with 

re<:ultant effect<; on ~tructure and function". 

Becau~e children are developing, they ab<:orb and retain more lead 

than adult<;. Thu<;, even at very low level~ of lea~ expo~ure, children can 

experience reduced I.Q. level<;, impaired learning and language <:kill~, lo<:<; of 

hearing, and reduced attention <:pan<; and poor cla<:<:room performance. At 

higher level<:, lead can damage their brain<; and central nervou<; ~y~tem<;, 

interferring with both learning and phy<;ical growth. Needleman (1988) ha~ 

provided a review of 110 publication<: documenting the health effect<; of lead 

in children. He <:ummarized that at low blood lead level~, neurocognitive 

effect<; of lead expre<;<;ed a<; dimini~hed p~ychometric intelligence, attention 

deficit~. conduct problem<:, alteration~ in the electroencephalogram, <:chool 

failure and increa~ed referral rate~ for ~pecial need~ predominant. He 

empha<:ize<; that careful epidemiologic ~tudie~, which have controlled for the 

important confounder<:, have <;et the level for the<;e effect<; at 10-15 

microgram<; per deciliter lead in blood. Expo~ure to lead in men can cau~e 

increa<;e<; in blood pre~<;ure. The~e health effect<; and their a<:<:ociated blood 

lead level~ have been <;ummarized by EPA and the Agency for Toxic Sub<:tance~ 

and Di<:ea~e Regi<;try {ATSDR), and are <:ummarized in Table 1. Particularly 



notable are the ri~k~ of lead to women of child-bearing age. They include 

fertility problem~ and mi~carriage~. In pregnant women, lead can cau~e 

impaired development of the fetu~. premature birth~ and reduced birth weight~. 

The data in Table 2 ~how~ that mi~carriage~ and reproductive effect~. ~uch a~ 

premature birth and low birth weight, may occur at blood lead level~ a~ low a~ 

10 microgram~ per deciliter~ and po~~ibly lower. It i~ thi~ growing 

preponderance of literature that ha~ prompted the National Center~ for Di~ea~e 

Control (CDC) to con~ider the lowering of the blood lead level from 25 to 15 

microgram~ per deciliter to protect for the health effect~ ~een at lower 

level~. It is al~o thi~ ~arne growing accumulation of evidence that ha~ led 

EPA to reject the ~ugge~tion put forth by the contractor~ for NL Indu~trie~ in 

their ri~k a~~e~~ment that the propo~ed 15 microgram~ per deciliter blood lead 

level can be con~idered a~ a thre~hold level for the adver~e health effect~ of 

lead in children. Thi~ lack of ability to identify a thre~old level for lead 

coupled with the under~tanding that Reference Do~e (RfD) methodologie~ are 

ba~ically route-~pecific and do not incorporate ~ite-~pecific information ha~ 

led EPA to withdraw the RfD for lead. The EPA Environmental Criteria and 

As~e~~ment Office (ECAO) ha~ ~ugge~ted in~tead the u~e of an uptake/biokinetic 

modeling approach to develop health critera for lead (U.S.EPA 1989b). ~ 

Many con~ideration~ have gone into the documentation of a lead ~oil 

clean-up level for the NL/Taracorp Superfund ~ite. The fir~t wa~ the 

inability to find a suitable ba~i~ on which to perform a ri~k as~essment based 

on do~e-re~ponse relation~hip~ given the withdrawal of the RfD for lead. The 

~econd wa~ the EPA Interim Guidance on E~tabli~hing Soil Lead Cleanup Level~ 

at Superfund Site~ (OSWER Directive # 9355.4-02, 1989). Thi~ directive ~et~ 

forth an interim ~oil clean-up guideline for total lead in ~oil at 500 to 
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1,000 ppm. However, it also allows that "c:ite-c:pecific conditione: may warrant 

the use of soil clean-up levels below 500 ppm or c;omewhat above the 1000 ppm 

level". This latter guidance wac; used to evaluate the conditione; at the 

NL/Taracorp Superfund site. 

A number of factors have influenced the setting of a lead soil 
-

clean-up level for the NL/Taracorp site. 

1) The soil at the NL/Taracorp (Granite City) site hac; been documented as 

containing elevated levels of lead (Remedial Investi.gation Report 1988). 

2) Smelter operations are known to result in the emission of small 

aerosol particles which ~tay airborne and travel over an extensive area 

(Steele 1989). Because the lead deposits at the NL site originated from air 

emissions from smeltring operations, the resulting discharge wac; ac: fine 

particles having a wide area of distribution and deposition. (Thic: area hac: 

not been fully delineated and further soil testing will be needed to determine 

the extent of the area contaminated by lead emissions from the NL Industries 

operati one:.) 

3) The small particles deposited in the soil can cling to skin, clothing 

and children's toys and can be transferred into the indoor environment ac; 

windborne dust or carried in on the shoes or clothing of residents or the fur 

of household pete:. 

4) The small lead particles have high bioavailability, due to their easy 

dissolution in the stomach and the chemical form of the lead c:altc:. 

5) Even low exposures to lead have been c:hown to have significant health 

effects on developing children, especially those under the age of six yearc:. 

6) Children who show tendencies toward frequent mouthing activities can 

ingest large amounts of soil and indoor dust and hence, large amounts of lead 



(Calabre~e 1989, Binder 1986). Tho~e who are nutritionally compromi~ed and/or 

exhibit pica might be at ri~k for ~evere health effect~. 

7) The area of Granite City mo~t affected by the ~melter emis~ion~ is 

highly re~idential and contain~ a significant number of young children - the 

~ubpopulation known to be the most ~en~itive to the toxic effects of lead. 

8) Granite City and the surrounding area i~ highly indu~trialized and 

resident~ are likely to be exposed to a complex mixture of toxic ~ub~tances in 

the air and in the ~oil, which may act to increa~e the toxic effect~ of lead 

in a ~ynergistic manner. The asses~ment of health ri~k~ from chemical 

mixture~ is of growing concern to EPA (FR 50 1985). 

These factors indicate that there is a high po~~ibility of adver~e 

health effect~ in young children living in the Granite City area$ impacted by 

the NL/Taracorp Superfund ~ite. Accordingly, a ~oil lead clean-up level of 

500 ppm wa~ deemed nece~sary if thi~ ~ubpopulation i~ to be fully protected. 

This lead soil clean-up level i~ con~i~tent with the approach being 

taken for ~imiliar contaminated ~ite~ in other countrie~, other Region~ in the 

U.S, and i~ advocated by re~earcher~ examining lead toxicity in pediatric 

population~. In a report to the Ontario Mini~ter of the Environment by their 

Lead in Soil Committee, the committee re~ponded to the reque~t that they 

review the available literature on lead in ~oil and recommend ··~cientifically 

defen~ible" ~oil removal guideline~ for lead-contaminated ~oil (OLSC Report 

1987}. The committee recommended that a 1000 ppm guideline level i~ 

appropriate for area~ to which children do not have routine acce~s, while a 

guideline level between 500 and 1000 ppm i~ appropriate for area~ to which 

children do have routine acce~~. The comment~ of the Royal Society of Canada 

were al~o included in the report. They recommended that for clean-up around 
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lead-proce~~ing or lead-u~ing plants, ~oil lead levels of up to 500 microgram~ 

per deciliter are acceptable for residential area~ and for garden and 

allotment~, while levels of up to 1000 ppm ~hould be acceptable for parkland~ 

and other area~ to which children have only intermittent acces~. Similiar 

conclu~ions have been reached in the U.S. regarding the ~oil clean-up at lead 

smelter sites; lead soil clean-up level~ in such impacted residential areas 

in Regions I, II and VIII have recently been ~et at 200 t 500 ppm. These are 

also the conclusions being echoed by researcher~ in the field. Milar and 

Mu~hak (1982) warned that a definite health hazard exists to children when 

household dust levels exceed either 1000 ppm or 50 microgram~ per ~quare 

meter. Mielke et al. (1989) summarized the work of a number of researcher~ 

addre~sing the question of the safe lead concentration in ~oil to protect 

children from undue expo~ure with the conclusion that a rapid ri~e in 

population blood lead level~ takes place when the lead content of ~oil 

increases from less than 100 ppm to 500-600 ppm. Or. Mielke has ~tated in a 

per~onal communication that he believe~ the ~afe lead ~oil level in areas 

contaminated with fine lead particles to be between 200 qnd 250 ppm. A 

study by Shellshear et al. (1975) in New Zealand concluded that children 

exposed to more than 100 ppm lead in soil and who also exhibit pica are at 

major risk to lead exposure. 

The site-~pecific conditions presented earlier led Region V to 

consider the u~e of a modeling approach to further evaluate the lead ~oil 

clean-up level propo~ed for this site. Thi~ approach i~ con~i~tent with the 

recent comments received from Nl Industries that the incorporation of the 

Biokinetic Model and other generic and ~ite-~pecific data into the development 

of clean-up level~ for lead are appropriate (NL Industries comment to the 



public re~pon~e, Exhibit A). The letter from Dr. Krablin, Manager for 

Environmental Project~. ARCO, included in Exhibit A defend~ the EPA Integrated 

Uptake/Biokinetic Model a~ having been "demon~trated to be a reliable 

analytical method to determine the relation~hip between environmental lead 

concentration~ and blood lead concentration~ for EPA lead rulemaking". The 
--

EPA Office of Re~earch and Development ha~ examined ~everal other modeling 

approache~. including a lead soil matrix model propo~ed by the Society for 

Environmental Geochemi~try and Health (SEGH) Ta~k F~rce on Lead in Soil, and 

ha~ indicated that the favored approach i~ the Biokinetic Model. Two recent 

technical ~upport document~ have been i~~ued which pre~ent the rationale for 

thi~ modeling approach for developing health criteria for lead (USEPA 1989b, 

USEPA 1989c). The Biokinetic Model provide~ a mean~ for incorporating either 

~ite-~pecific or internationally con~i~tent default a~~umption value~ 

regarding expo~ure ~cenario~ and ab~orption efficiencie~ for lead uptake from 

variou~ media into the expo~ure analy~i~ to yield e~timate~ of the relative 

contribution~ of air, dietary and ~oil lead to the total e~timated lead 

uptake. 

When ~ite-~pecific data collected in Granite City and ~oil lead/du~t ~ 

lead level~ of 500 ppm and 1,000 ppm were input into the Lead Uptake/ 

Biokinetic Model, the graph~ pre~ented in Figure~ 1 and 2 were obtained. 

Figure 1 u~e~ the 500 ppm ~oil lead/du~t lead level, ~oil inge~tion rate~ of 

0.100 gram~ per day a~ ~ugge~ted by O'Brien & Gere rather than the default 

Calabre~e data, air lead level~ taken from the Remedial Inve~tigation Report, 

and default value~ a~ li~ted from the U~er~ Guide for Lead: A PC Software 

Application of the Uptake/Biokinetic Model. No pica wa~ con~idered; lead in 

paint wa~ con~idered not to be available for inge~tion (painted ~urface~ in 
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good condition). An U.S. average water lead level wa~ included to account for 

the contribution from lead in plumbing. The model predicted the mean blood 

lead level for children under the age of ~ix to be 8.37 microgram~ per 

deciliter, with approximately 8.5 percent of the children predicted to attain 

blood lead level~ greater than 15 microgram~ per deciliter. When a ~oil 

lead/dust lead level of 1,000 ppm was substituted into the model, 

approximately 34 percent of the children were predicted to have blood lead 

levels greater than 15 micrograms per deciliter. T~is would put 34% of the 

Granite City children above a level which may repre~ent a ri~k of adver~e 

health effect~. It i~ notable that the model show~ that for most ages, the 

soil/dust lead intake i~ greater than 29 micrograms per day while the lead 

intake~ from air and water are non~ignificant. The model al~o shows that the 

500 ppm ~oil clean-up level appears to be appropriate because further 

reductions in food lead level~ are anticipated due to the removal of 

lead-containing soils, to education of re~ident~ on way~ to reduce lead intake 

in children provided by the U.S. EPA and IEPA, and to the po~~ible impact of 

reductions in allowable relea~e~ of lead to the air and in the water expected 

from change~ to the National Ambient Air Quality Standard and the National 

Primary Drinking Water Regulations later thi~ year. 

In conclusion, EPA Region V has ~eta 500 ppm lead ~oil clean-up 

level at the NL/Taracorp Superfund site. It ii the be~t profe~~ional 

judgement of the staff that this level repre~ents the minimun ~oil clean-up 

level which can be expected to protect the most ~en~itive Granite City 

residents, children under the age of ~ix years. 
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Figure 1 

Integrated Uptake/Biokinetic Model (500 ppm soil/dust Ph + NL/Taracorp site-specific data) 
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Air Concentration: 0.260 ug/m3 

Diet: DEFAULT 

Drinking Water: 8.88 ug/L DEFAULT 

Soil & House Dust: Values entered by user. 

Age Soil Cug Pb/g) 
0-l 500.0 
1-2 500.0 
2-3 500.0 
3-4 500.0 
4-5 500.0 
5-6 500.0 
6-7 500.0 

Additional Dust Sources: None 

""'~a in t In take: 
'v 

YEAR 

0.5-1: 
1-2: 
2-3: 
3-4: 
4-5: 
5-6: 
6-7: 

VEAR ------
0.5-1: 

1-2: 
2-3: 
3-4: 
4-5: 
5-6: 
6-7: 

0.00 ug/day 

Blood Level 
(ug/dL) 

5.13 
7.50 
8.78 
9.22 
9.66 
9.83 
10.01 

Diet Uptake 
(ug/day) 

10. 9.3 
12.96 
14.33 
14.49 
14.71 
15.45 
16.94 

House Dust 
500.0 
500.0 
500.0 
'soo.o 
500.0 
500.0 
500.0 

DEFAULT 

DEFAULT 

Total Uptake 
(ug/day) 

15.73 
30.42 
32.04 
32.24 
32.54 
33.57 
35.08 

Water Upt•ke 
Cugld•y) 

0.89 
2.22 
2.31 
2.35 
2.44 
2.58 
2.62 

(ug Pb/g) 

Soil+Dust Uptake 
(ug/day) · 

3.75 
14.99 
14.99 
14.98 
14.97 
14.96 
14.95 

Paint Uptake 
(ug/day) 

0.00 
0.00 
0.00 
o.oo 
o.oo 
0.00 
0.00 

Air Uptake 
(ug/day) 

0.16 
0.25 
0.41 
0.41 
0.41 
0.57 
0.57 
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Figure 2 

Integrated Uptake/Biokinetic Model (1000 ppm soil/dust Pb + NL/Taracorp site-specific data) 
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~ir Concentration: 0.260 ug/m3 

Diet: DEFAULT 

Drinking Water: 8.88 ug/L DEFAULT 

Soil & House Dust: Values entered by user. 

Age Soil (ug Pb/g) House Dust (ug Pb/g) 
0-1 1000.0 1000.0 
1-2 1000.0 1000.0 
2-3 1000.0 1000.0 
3-4 1000.0 1000.0 
4-5 1000.0 1000.0 
5-6 1000.0 1000.0 
6-7 1000.0 1000.0 

Additional Dust Sources: None DEFAULT 

Paint Intake: 0.00 ug/day DEFAULT 

Blood Level Total Uptake Soil+Dust Uptake 
YEAR (ug/dL) (ug/day) (ug/day) ------ ----------- ------------ ------------0.5-1: 6.21 19.48 7.50 

1-2: 10.68 45.33 29.90 
2-3: 12.88 46.88 29.83 L 3-4= 13.47 46.98 29.73 
4-5: 14.07 47.16 29.60 
5-6: 14.20 48.04 29.44 
6-7: 14.27 49.38 29.24 

YEAR 
Diet Uptake 

(ug/day) 
Water Uptake 

(ug/day) 
Paint Uptake 

(ug/day) 
Air Uptake 

(ug/day) 
------ ----------- ------------ ------------ --------
0.5-1 10.93 0.89 0.00 0.16 

1-2 12.96 2.22 0.00 0.25 
2-3 14.33 2.31 0.00 0.41 
3-4 14.49 2.35 0.00 0.41 
4-5 14.71 2.44 o.oo 0.41 
5-6 15.45 2.58 0.00 0.57 
6-7 16.94 2.62 0.00 0.57 



• 
t. VALUES of DEFAULT PARAR£TERS 

the defau lt parameters wh\ch can be changed by the user 
lhe values of are as follows: 

• A\r Data: A\r Concentrat\on: 0.20 ~g Pbt•• Lung Absorpt\on: 31.5% vary A\r Cone by Year: NO vent\lat\on Rate Age 0-1: 2.0 m•/day 1-2: 3.0 m•/day 
2-3: s.o m•/day 3-4: s.o m•/day 
4-5: 5.0 m•/day s-&: 1.0 m•/day 
6-7: 7.0 m•/day 

Water Data: Water Concentrat1on: 8.88 ~g/1 Use Alternate Values: NO Water Consumpt1on 
Age 0-1: 0.20 1/day 1-2: 0.50 l/day 

2-3: 0.52 l/day 
3-4: 0.53 l/day 
4-5: 0.55 l/day 
5-6: 0.58 l/day 
6-7: 0.59 l/day 

D1et Data: Use Alternate Values: NO D1et lnUke 
Age 0-1: 21.86 ~g Pb/day 1-2: 25.94 ~g Pb/day 2-3: 28.71 ~g Pb/day 3-4: 29.05 ~g Pb/day 4-S: 29.53 ~g Pb/day S-6: 31.10 ~g Pb/day 6-7: 34.26 ~g Pb/day 

So\1 & Dust Data: Use Alternate Dust Values: NO Amount ·-tnges ted Oa1l 
(- ' ' ,., • , 1..' . ,. .... ,. ,, • t •• 

• 

Age u, 1: 0. 005 /day )( 
0 

_
1 

'!' c. 0 r,: ;--/ J.' (I~'. 1~2: 0.05 g/day - ~ 2-~: 0. 0 g/day 3-4: .200 g/day 
4-Sy o.oso g/day 
5~: 0.050 g/day 6-7: o.oso g/day 

Pa,nt Data: Amount Ingested Da\ly: 0.0 ~g Pb/day (all ages) Graph Values: GSD: 1.42 
Cutoff: 10 ~g Pb/dl 
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